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INTRODUCTION 


Over half a century has elapsed since Authven (1903) 
produced his classic monograph of the gartersnake genus 
Thamnophis, a monumental work which has served as a model 
for subsequent studies of geographic variation in ophidians 
and for taxonomic monographs generally, in that study he 
arranged the 12 species of Thamnophig then recognised into 
two primary phylogenetic divisions, each of which contained 
two species groups which he naged for the priancipal species 
in each, Thus, his Division 1 comprised the Radix Group 
and the Sauritus Group and his Division ii the blegans 
Group and the Sirtalis Group. 

in the course of his revision, Mutuven examined 
approximately 3000 specimens, a number which, while iaprese 
sive at first glance, and for that time, is not adequate 
for detailed variational studies when reduced by dividing 
it among 12 separate species, This is particularly true 
when one considers that there actually are about two dozen 
' species of Lhamnophis, nalf of which were Hot recognized by 
tuthven although he apparently had specinens of all but 
five or six, As additional material accumulated in American 
museums during the first half of the 20th century, more 
refined analyses of geographic variation became possible 
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for many species (Fitch, 1940; Mittleman, 1949; A, G, 
Smith, 1949; and Milstead, 1953, to mention only the most 
comprehensive studies), Yor some unknown reason, tie 
Sauritus Group has been overlooked in this recent flurry of 
activity by students of gartersnake variation, except for 
a few brief aid scattered notes buried in papers on other 
subjects, This general lack of interest in the ribbon. 
shakes is especially surprising when one considers the 
extensive geographic range of the group (ova Jcotia to 
the Great Plains to Costa Mica) and the large amount of 
material available for study (wore than 2400 specimens), 
two facts which would appear to indicate that the Sauritus 
Group would be a good subject for a dotailed study of 
variation, both geographic and individual, 

The purpose of this investigation is twofold: to 
provide an adequate definition of the Sauritus Group with 
an eye to using it as a adel on wiich to base comparative 
studies of all mewbers of the genus Thaunophis (this seas 
especially appropriate inaswuch as 2. gauritug is the type 
Species) and to analyze individual and geographic variation 
in each of the two species belonging to the group, 


MATERIALS AND METHODS 


Owing to Limitations of time and to other practical 
considerations, no attempt was made to examine every speci« 
men of Zhamnophis sauritus and I. proximus present in North 
American collections, More than 2400 specimens from all 
parts of the ranges of both species were studied, This 
number is sufficient, 1 believe, to delinit adequately the 
variation occurring in this group of snakes, 

in addition to the preserved material, 4 have been 
fortunate in having live ribbonanakes from many parts of 
the United States and Mexico available for examination, 
ineluding living representatives of ali of the subspecies 
recognized in this study, Without these animals, several 
distinetive and diagnostic eolor-pattern characters would 
have gone unnoticed, A small number of articulated and 
disarticulated skeletons “ers prepared for comparative 
purposea, and the left maxilla was removed from a number of 
the preserved specinens for the purpose of making tooth 
counts, Sex was detersined by dissection, except for those 
males which had the hemipenes everted, 

The following measurements of cephalic scales were 
made: parietal length, frontal length and width, muzzle 
length, internasal-rostral suture length, and nasalerostral 
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suture length, Muzzle length, as used herein, equals the 
combined length of a prefrontal and the adjacent internasal 
when measured along the midedorsal suture, These measure- 
wents were used to obtain the following ratios: frontal 
lengti/parietal length; frontal width/frontal length; 
muzzle length/frontal length; internasalerostral contact/ 
nasalerostral contact. Measurements were also made of head 
length, body length (including the head), and tail length, 
Head length/body length and tail Length/total length ratios 
were calculated, Many specimens lack tails or are badly 
distorted; hence the number for which tail Length/total 
length values could be obtained is small, A few of the 
ratios (frontal length/parietal length and frontal width/ 
frontal length) showed no significant variation and will 
not be discussed further, 

Standard counts were made of such meristic characters 
as number of suprae and infralabiais, pree and postoculars, 
temporals, intergenials, vontrals, ami subcaudals, as well 
as of any anomalies occurring in these characters, Tne 
number of dorsal scale rows was detemined at turee points 
on the body: one head Length behind the head, sidbody, and 
abeve the last ventral scute, The point of dorsal scale 
row reduction on the body was deterained for a suall nuuber 
of specinens, and caudodorsal reduction in a few 
individuals, | 

The number of teeth on each of the dentigerous bones 
was noted (counts were made only on the left side in any 


one individual), aupty sockets being included in the total 
count, 

inasmuch as certain elements of pattern vary signifi- 
cantly in the Sauritus Uroup, the condition of a number of 
these elements was observed in each specimen, These 
included relative sise and shape of the light-colored 
parietal spots, extent of the light spot on the postoculars, 
presence or absence of a black postorbital vitta, width of 
the vertebral stripe, presence or absence of a black 
paravertebral stripe, width of the light lateral stripe, 
degree of spotting between the vertebral and lateral stripes, 
and width of the dark ventrolateral stripe occupying tie 
lateral margin of the ventral scutes on each side, 

Color notes on Living specimens were recorded, in 
this regard consistent attention was given the labials, 
vertebral and lateral stripes, the dorsum, am the vonter, 
in most cases these evaluations were subjective, but, with 
only two exceptions, at least one specimen of each 
geographic race was compared with a color atlas (Maerz and 
Paul, 1950). 


THS SAUKITUS GROUP 


dntroduction 

it has recently been shown that I. proximus, long 
thought to be a subspecies of gauritusg, is a valid species 
(Roseman, MS), The Sauritus Group, which is now consid. 
ered to be composed of two closely related species, Z. 
Sauritus (-innaeus) and 2. pmalaug (Say), has long been 
recognized as being more or less distinct from the other 
gartersnake species, Holbrook (1542) places the species 
Souritus (including, but not recognizing, proximug) in 
daptbophis, a genus of slender, semiarboreal colubrids, but 
he does not include the other gartersnakes, Jitzinger (1643) 
erects a new genus, Dhaggephis, solely to accomodate the 
ribbononake, altimugh ail garterscnuakes eventually have been 
placed in this genus by later authors, “ven as late as 
1893, Duméril and Bocourt inelude only gauritus in 
chaunopais, the other species being placed in Lutaenig, 
Ruthven (1908) doos not place gaurduua in a soparate genus, 
but acknowledges ites distinctive nature by making it the 
only species to constitute an entire species group in his 
phylogenetic scheme, 
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Definition of bhe nautibus Uroup 

These are suakes of the genus Thanuophis possessing 
a euall hemipenis which extends to the seventh or eighth 
subcaudal in the inverted position, The aumber of maxillary 
teeth ranges from 27 to 34 (mode 30), The basal portion of 
the tongue is red, the forked tips black, The tail is 
long, usually constituting 27 percent or more of the total 
length in adults, The maximum number of dorsal scale rows 
rarely exceeds 19, The ventrals range from 141 to 161 (both 
extremes in 2. proximus), the subcaudals from 62 (2, 
proximus) to 136 (2. sauritus). in both species the wales 
have a slightly greater nuaber than the females, The 
lateral stripe is usually confined to dorsal scale rows 3 
and 4h, The supralobials always lack vertical black bare, 


Beueral nomhoLony 
form ani Proportions 
Both species are relatively slender, Long-tailed 

snakes when compared wita otuer weabere of the gonus, 
Themnophis proxigug way exceed 1250 am, in total length, 
being equaled among the gartersnekes by Thamnophis sirtalis 
and surpassed only by Thasnophis elegans gigas. i. sauritue 
is smaller; the largest adult exaninaed measures only 
slightly over one aeter, The relatively narrow head makes 
up 367 to 4.6 (mean 4,1) percent of the body length in 
adults, The muzzle ie narrow, the internasal-rostral 
contact/nasal-rostral contact ratio exceeding 1,00 in only 


one of 29 adults examined for this character (mean 0,82), 
This narrowness of muzale apparently reflects the seui- 
aquatic habits of these tw species (Yitech, 1940; Mainate, 
1960). 

The tail ia longer than in any other species of 
Thasnophig and constitutes 25,2 to 33,6 percent of tie 
total iength in adult 7. proximys and 25,8 to 36.8 percemt 
in adult 2. gaupitug. Sexal dimorphism in proportionate 
tail length is evident in both species, 


Usteology 

iypapophyses are present throughout the length of the 
vertebral columm as is characteristic of natricine snakes, 
(Malnate, 1y61, however, las deseribed a uew genus which is 
apparently closely related to the natricine genus 
Asphiesmg, but lacks hypapophyses on the postetioracic 
vertebrae), The skull is similar to that of other species 
of the gemus, Cortain differences do exist, but these can 
best be analyzed by a comparative study of the skulls of 
all species of Zhannophis, and that is a problem beyond the 
scope of the present investigation, Members of the 
Sauritus Group have the greateet number of teeth on each 
toothebearing bone of any species.in the genus for which 
data are available, The number of maxillary teeth ranges 
from 27 to 34, palatine teeth from 19 to £1, pterygoid 
teeth froa 29 to 36, and deutary teeth from 35 to 36. 
fable 1 shows tue frequency distribwion of maxillary tooth 


TABLE L,-eindividual variation in maxillary dentition in 
the Sauritus Group 


ae) 
28(2) 
ay(3) 
30(4) 


“vicures in parentheses on this and subse. 
quent tables indicate the number of individuals 
when there is more than one, 
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counts (too few counts are available for the other bones 
for a frequency distribution table to have any signifi. 
cance), Some sexual dimorphias may be present, the males 
having a slightly greater number of maxillary teeth on the 
average, The maxillary teeth increase only slightly in 
length posteriorly, but the last three teeth are abruptly 


enlarged, 


lienipenis 

The hemipeones of 2, proximug and i. sauritus are 
virtually identical in all respects and are the suallest 
known for the genus, for many species information is not 
availiable, ‘he inverted organ usually extends to the 
eighth subcaudal, frequently to the seventh or to the 
sixth, and in only one instance to the ninth (Table 2), 
Peters (1960) noted a negative correlation between relative 
tail length and hemipenis Length in certain dipsadine 
snakes, and it appears that the same phenomenon occurs in 


Thane 2higse 


TABLE 2,--iiemipenis length in the Sauritus Group 


41 


Seutellation 

The most distinctive feature in the scutellation of 
the Sauritus Group is the unusually large nuuber of subse 
caudals in both species, These range from a wininui of 82 
in Ze prexigus to a maximum of 136 in 4. gauritus, alacst 
always exceeding 100 in 7, saumtus ani less frequeatly 
exceeding that number in I. proximus.e Only rarely do other 
species in the genus have sore than LOO subcaudals, and 
usually the aumber is auch less, Other important scale 
character's include: a single preocular; 2 gupralabials 
entering the orbit; a waxiaum of 19 dersal scale rows in 
98.6 percent of the ZT, proximug and 99.0 percent of the Te, 
gauritus examined; all dorsal scales strongly keeled, those 
of the outermost row not greatly enlarged. 


Coloration 

Both f. proximus and 2. sauritug lack vertical black 
bars on the labials and black markings on the venter, 
although in all 2. saurdtus and in certain populations of 
Ze gepxdmua there is an extension of brown piguent onto the 
lateral margins of the veatral scutes to form a dark ventroe- 
lateral stripe. A lateral stripe is always present on 
dorsal scale rows 3 and & (confined to row 3 posteriorly in 
one race of proximug and includes row 2 anteriorly in 
northern populations of gaupitug), but the vertebral stripe 
is frequently Lacking in some areas, Tne lateral stripe is 
usually a shade of yellow, white, or blue, the vertebral 
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Stripe a shade of yellow, orange, red, or brown, The color 
between the stripes ranges frou cliveegrey and Light brown 
to biack, There is a broad, vertical yellow bar on each 
preocular, 


Helationshins 

i. proximusg and I, sauritus fom a closely knit 
Species group which does not show particularly close affini- 
ties to any of the other species complexes in the genus, 
although Authven (1908) suggests a relationship to the 
Radix Groupeemore specificaliy to Zhnaunophis eques. “uch a 
possibility con be properly evaluated only within the frame. 
work of & comprehensive study of tie interspeciiic | 
relationships of the entire genus, Vor tie present we can 
gay that the relatively long tail, extrose recuction in 
spotting of the dorsum, and transitional syncranterian 
maxillary dentition? indicate that the moubers of the 
Sauritus Group are highly specialised, am that the Croup 
itself occupies an advanced evolutionary position within 
the genus Thamnophig. The large number of teeth present 


in gauritus and proximus is not here interpreted as being 
a primitive coniition, but rather a secomary modiiication, 


1fransitional syncranterian is equivalent to the “continuous. 
abrupt" arrangement characterized by Malnate (1960) and 
thought to represent an evolutionary transition between the 
more generalized syncranterian and the more specialized 
diacranterian co ions. 
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Species Accounts 


Key to the Species 

Parietal spots almost always present, fused, bright 

and usually fairly large (Figure lA, left); 

brown piguent usually not extending onto 

ventral seutes to form a dark ventrolateral 

stripe on each side or, if present, covering 

less than 2/5 of the area of each seute 

(exeept in the Chiapas Highlands); mean 

muzzle length/frontal length for any given 

population usually greater than 0.70 «e+e s 

a es ee Bede ee eel eto Se tk 
Parietal spots frequently lacking, when present 

they are auall and rarely fusea or bright 

(figure lA, right); brown pigment always 

extending onto ventral scutes and usually 

covering 2/5 or more of the area of each 

seute; mean muzale length/frontal leagth 

umually Less than 0e70 « «+ e+ ¢ sauritus (p. 92) | 


Figure 1,--iiead patterns in the two species of the 
Sauritus Group in dorsal view (A) and lateral view (3). 
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THe WESTLAN RIBBONSNAKE 


thamnevhis proxiaus (vay) 
Coluber proximus Say, 1623; 339 
ironisonotus proxiuus ole, 1827: 535 
Syutainga fairey, Galrd & Girard, 1653: 25 
Eytainia proxima Baird & Girard, 1853: 25 
Eutaenia proxdma baird, 1859: 16 
Butsenia rutilorig Cope, 1665: 368 
Thampephis presima Garman, 1692: 105 
Zhamnophis proxigus Strecker, 1909: --< 
Eytainia cutdloxus Cochran, 1961; 182 


Holotyne 

According to Smith and Taylor (1945) the holotype is 
dost. i do mot know in which institution it had been 
deposited, it was collected ia Nebraska at a stone quarry 
on the west side of the Missouri livers, 3 wiles above the 
mouth of Boyer*s River (lowa) by iong’s expedition to the 
Rocky Mountaine either in 1619 or 1820, in tems of 
presently existing towns, the type locality lies approxi- 
mately 3 miles ENS Fort Calhoun, Washington County, SJebraska, 


Letind eon 
A large, longetailed member of the genus Jhaanophia 
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characterized by: 19.1%-17 dorsal scale rows; a single 
preocular; typically 8 supralabialis, the fourth and fifta 
entering the orbit; 141 to 161 ventralis; 62 to 131 sub. 
caudals; lateral stripe on dorsal scale rows 3 and 4, at 
least anteriorly; labialis and ventrais without black 
markings; dark ventrolateral stripe absent or narrow in 
most populations; parietal spots fused, brightly colored, 
and usually large; hemipenis short, usually extending te 
the seventh or eighth subcaudal when inverted; maxillary 


teeth numerous, usually 350 to a side, 


Bue 
The species is diatributed from southern Wisconsin, 


indiana, and the Mississippi Valley west through the Great 
Plains to southeastern Colorado and easteru New Mexico, 
south through eastern Mexico to central Costa ica (figures 
2 and 3). it is present on the Fracific cast of Mexico 
near Acapulco, Guerrero, and on the istimus of Tehuantepec 
in Oaxaca, A western ribbonsnake (ANSP 6179) collected in 
the 1800's and labelled simply Minnesota needs to be 
authenticated by further collecting, Wheeler (1947) records 
several specimens of ft. proxigus from north-central North 
Dakota, Thomas Ussell has examined these specimens (UMiZ 
743375 74339~342) at my request and reports that they are 
actually Thamnophis sadix, There are apparently no valid 
records of proximug in the Great Plains north of Thurston 
County, Nebraska, 


Paigure 2,Distribution of Thamnophis in the 
United States, Solid dots represent speciugis e 5 Open 
circles are literature records, Stippled areas represent the 
probable tones of intergradation between subspecies, 
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Variation 


Sexual Dimorphisn 

Distinct sexual differences exist in number of 
ventrals, number of subcaudals, and relative tail length, 
The amount of dimerphisn in each of these characters varies 
from one local population to the next, and there appears to 
be no geographic correlation, 

The difference in mean aumber of ventrals ranges from 
0.3 of a scale in favor of the females in the sample from 
the Staked Plains of western Texas (the only sample with at 
deast five individuals of each sex in which females have 
been observed to have more ventrals than the sales), to 
more than 5 in favor of the males in certalia other areas, 
These populations from which at least 15 adults of cach sex 
are available are compared in Table 3, There is a notice. 
able lack of goographic variation in the degree of 
Ginorphism as expressed by the coefficient of divergence, 
Furthermore it may be noted by referring to Table 3 in 
Klauber (1943) that the degree of dimorphism exhibited in 
this character by mombers of the Sauritus Group is slight 
in comparison to most of the other forms for which compar- 
able data are available, Phaunophis proximug shows greater 
sexual dimorphiaem in nuaber of ventrals than does Thaunophis 
ordinoides, less dimorphisn than 2. radix and 2. oiauans, 
and about the same amount as Tiamnoubis brachystoua and 2. 
Bauritug (table 4). 
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TABLE 4eeeCoefficicnts of sexual divergence in six species 
t) 3 . 


of 


Western Pennsylvania 


Ze slezans” San Diego Co,, Calif,| 4,17+0,.20 
Ie oxdinoides” | Weatern Oregon 1,0640,35 
Ze prosinus New Orleans area 1,8620,05 
Caste central Tuxas 1.0740,09 
Edwards Plateau Heo 2t0040 
Southern Texas 1. 7640,04 
Chiapas lighlands 2.3140,06 
Ze radix” Cook Co,, Lilinois | 4.01+0,36 
Ze gauritus. Southwestem Florida | 3.33+0.13 


@ed1t0,19 
4.40t0.09 


Nortiecentral Florida 


Southern Michigan 


®ata from Barton (1956), 
Data from Klauber (1943). 
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10.9440,.32 
12,450,604 
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6,6810,26 


42,2410,71 


6,0510539 
604520639 
5e0220,38 
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Somewhat greater sexual differences exist in mean 
number of subcaudals, These mean differences range from 
Os in favor of the females in the Galveston bay, Texas, 
Sample (the only one in which the sales have fewer sub. 
caudals than the females) to as much as 15,2 in favor of 
the males, Table 5 preseuts a comparison of those popula- 
tions from which at least 15 adults of each sex are 
available, ‘The amount of sexual dimorphism in subcaudal 
numbers is not great either in this species or in 2, 
gauritus when their respective coefficients of sexual 
divergenee are compared with those of wany other colubrid 
snakes fox whieh data are available (Klauber, 1943; 
Auffenberg, 1955; Duellman, 1958; Dowling, 1960; and 
others), The coefficients are even leas, in fact than in 
other species of haungphis (Table 4) which is in keeping 
with the hypothesis that sexual dimorphias in subcaudals 
tends te be greater in short-tailed than in long-taiied 
species (Kiauber, 1943). 

Females average longer than wales but usually have a 
propostijonally shorter tail, ‘he largest fenale examined 
(USNM 761 from Cameron Cowmty, Texas) has a body Length of 
900 mm, plus a 332 mm, incomplete tail, The iargost male 
(UF 12161.4 from St, Charles Parish, Louisiane) has a body 
length of 553 ma, and an incomplete tail, Wright and bright 
(1957) report animals with greater total lengths (1268 ma, 
female, 1119 am, male), but do not give locality data, 
Adults of both sexes average well below these saximna, 
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The mean difference in adult tail length/total length 
ratio ranges from 0,004 in favor of the females (Galveston 
Bay, Texas, being the only area wiere the ratio for fenales 
has been observed to be higher than that for males) to 0,022 
in favor of the males, Hean tail length/total Length values 
for males range from 0,275 to 0,318, for females frou 0.270 
tO 0,313, As expressed by the muzzle Length/frontal Length 
ratio, females apparently nave slightly longer muszles than 
do males (see ps 51). 

Caudedorsal scale row reduction reflects sexual 
dimorphism, males having the more posterior reduction, This 
is almat surely a consequence of the presence of the 
hemipenes ami their retractor museles ia the proximal part 
of the tail, The reduction formulas for CAS 3091, an adult 
male from Comanche Cowity, Oklahoma, and CAS 5099, an adult 
female fron St, Charles County, Missouri, are presented 
below as examples, The formulas are slightly modified from 
the system proposed by Vowling (1951) in that the figures 
above the line represent the left side of the animal, 
those below the line the rigit. 
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Ontogenetic Variation 
liewly bor proximug have a proportionally shorter 
tail than the adults (Table 6), wt differential growth 
must be rapid during the first year inasmuch as subadults 
have essentially the same tail Length/total Length values 
as adults of the sae population, 


individual Variation 
Characters which neither vary geographically nor show 
sexual or ontogenetic variation are discussed below, Data 
on head scales refer to one side only, Individual variation 
in meriotic characters is summarized in Table 7, 


Ocubars 
There is 1 preocular and usually 3 postoculars, The 


most frequent variation is the appearance of a fourth poste 
ocular on one or both sides, Of 1446 ZT, proximus, only one 
individual has an extra proocular and that on one side only, 
it is interesting to note the stability of this character 
in the Sauritus Group in view of its extreme variability in 
a number of the other species of Tnagnophis (Muthven, 1908; 
Fitch, 1940). 


Senporats 
One Large anterior temporal and 2 slightly saaller 


posterior temporals is the usual condition, but there is 
greater individual variation in this character than in any 
other, most frequently an dnerease in number, Although the 
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the occurrence of 2 anterior temporais is common, only one 
of them, the lower, is ever in contact with the postoculars, 
dn addition to an increase in the number of scales, the 
anterior portion of the amerior temporal is occasionally 
fragmented to form 1 or 2 swall seales which are rarely much 
larger’ than the postocular scales, here appears to be a 
haghex incidence of this veriation in the Chiapas Highlands 
than in any other area (42 percent of the animals examined 
have this fragaentation of the anterior temporal on one or 
both sides of the head), 


Bight is the usual number, the fourth and fifth enter. 
ing the orbit, Seven apparently occurs by loss of a pree 
orbital supralabial, 9 by addition of 1 posterior to the 
orbit, infrequently there are small scales wedged betwen 2 
of the normal scales either at their upper or lower margins, 
tearely an individual supralabiai will be partially divided by 


ai Ancomplete sutures 


iniralabials 

fen is the usual number, 9 and 11 being equaily canmon 
&S variations, Nine usually occurs as the result of the 
elimination of the suture between the thin and fourth or the 
eighth and ninth infralabials, in that order of frequency. 
Eleven usually results fren a division of the third infra. 
labial, Ag in the supralabials, emall anomalous scales are 
occasionally interposed between normal ones, 
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antersenials 

There are usually 2 small scales arranged in a linear 
sequence between the genials, There may be as few as 1 or 
as many as 8, When several are present, some may be paired 
rather than all being in a linear series of singles, fifty 
percent of the individuals in the Uhiapas Highlands sauple 
have more than 2 intergenials, an unusually high incidence, 
These animals also have a high frequency of anterior 
temporal fragmentation; over 76 percent of the series 


examined have one or both of these anonalies, 


Yentrals 

Anomalous divisions or partial duplications of ventral 
scutes, largely coused by partial duplication of vertebrae, 
occur in many groups of snakes (King, 1959), and the cauritus 
Group is no exception, All of the types illustrated by 
Peters (1960) in his study of the subfamily Dipsadinae occur 
in both proximus am gauritua, the most common type being 
‘one in which 1 or more anomalous partial scutes are inserted 
between the terminal ventral and the anal plate, This type 
occurs in 9,5 percent of the proximug examined in this 
study. An additional 4,3 percent (including a few of those 
just wentioned) have partial scutes at some other point on 
the venter, Sarton (1956) reports that 19,5 percent of the 
specimens of J. brachystoma which he examined have either 
ventral or subcaudal anomalios, 
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nubeaucals 
Of the individuals examined, 2,3 percent have 1 or 


more sets of fused subcaudals (i,c., there is no longitudi. 
nal suture separating the 2 adjacent aeabers of a subcaudal 
pair), Barton's (1956) comments om this condition in 4. 
hbrachystoma are noted above, 
Dorsal scale mous 

Unly & percent of the snakes examined differ from the 
typical formula of 19419617, A large aajority of the indies 
viduals having more than 1g rows at any point on the body 
are from the delta region of the Mississippi River, They 
make up only a small part of that population, however, in 
contrast to the population in the vicinity of Orizaba, 
Veracruz, in whieh 31 percent of the specimens exanined have 
reductions in the dorsal seale row formula (i,e., 17-1¢617, 
18-19-16), 


Lorsal scale row reduction 

Reduction in the number of dorsal scale rows is, in 
all but four of the 18 gpecimens checked for this character, 
the result of loss of row 4 on both sides of the body, Of 
the four exceptions, one lest row 4 on one side, 4 or 5 
(impossible to say which) on the other; one lost row 4 or 5 
on both sides; one lost row 4 on one side, 5 on the other; 
ami one lost row 5 on both sides, 

Among males the reduction takes place opposite ventralis 
83 through 105, mean 93,8, among Lemaies frou ventral 78 
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through 107, mean 90.0. There appears to be a positive 
correlation between the total muaber of ventrals and the 
point of reduction, the yreater the number the more 
posterior the reduction, Cousequently, the point of reduce 
tion will of necessity vary geographically to a certain 
degree, Jt also imposes a certain asount of sexual dcimor. 
phism om the character since wales almost invariably have 


more veutrals than do Zenaies, 


fabtern and coloration 
Sise of the parietal spots varies individually, and 


some individuals have streaks of Light pigment extending 
anteriorly from the parietal spote along the frontal. 
parietal sutu®e and occasionally onto the frontal itself. 
Size, or even presence, of the postocular Light spot and 
the black poasterbital vitta varies individually as well as 
geographically, Prosence er absence of a row of spots above 
the lateral stripe or of a black margin along the vertebral 
stripe also varies from individual to individual, Relative 
darkness of the dorsal ground color frequently varies in a 
similar manner, ; 


Geographic Variation 
in an animal the range of which extends from southern 
Wisconsin to central Costa fica, a distance of about 3000 
miles, it is not surprising to find a considerable anount 
of geographic variation, Secause there is a lack of 
concordance among most of the geographically varying 
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characters, each will be considered separately, <n the 
following discussion the tera "population" is used da a 
biological sense and is not synonymous with the statistical 
texm, “Dene” or “local population” would be more nearly 
equivalent to “population” as 1 aw using it, 4 group of 
morphologically similar populations constitute a major 
population, which is in turn equivalent to the geographic 
gubspeeies, Ueristic and proportional values discussed 
below are based on population samples, and this fact is to 
be inferred when not actually stated in the text, Such 
samples when of an adequate sige may reasonably be expected 
to represent the population from which they wore collected. 


Ventrais 
The mean ventral counts are remarkably constant east 


of the Mississippi River, from western indiana to north of 
Lake Ponechartrain in Louisiana (seo Figure 4), The means 
for males fall between 170,4 and 171,68, for females betwoon 
166.9 and 169.0, South and west of Lake Ponchartrain in and 
adjacent to tho Mississippi delta region the nuaber of 
ventrals inereases slightly, the means ranging irom 171.9 to 
17% in males, and from 168,9 to 171,4 in females, the 
highest means in both sexes occur near the mouth of the 
Mississippi River, 

West and southwest, from the Mississippi Valley to the 
io Grame Valley, the acan number of ventralis decreases 
gradually and in a relatively uniform fashion, there being 


Figure 4e-<-Geographic variation in ventral number of 
in the United States, Jlack blotches 

vepresent tue areas from which samples were taken, fhe upper 
numbers associated with each blotch are the saaple mean,and 
sample size (in parentheses) for males; the lower nuubers 
present the same data for females, When a line appears in 
place of either the upper or lower nuabers, it opiate that 
no specimens of thas sex were present in the saupla | 
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a certain amount of variation from one population to the 
next. A population in western Louisiana (Figure 4,5), 
however, shows wore than the expected divergence in that the 
Sample mean in females (only one male is available) is fron 
7 to 9 scales less tuan in females Irom populatious less 
than <5 miles distant. it is perhaps significant that all 
the localities from which specimens of tals population are 
available are associated with relict prairie areas, 

Seutiward from the iio Grande Valley the mean ventral 
cowits decrease only slightly ia the Sierra Madre Uriental, 
but fall off sharply in the coastal plain of Tamaulipas (see 
Figure 5). There is a difference of aluost 10 ventrals in 
the weans of fenales (about 8 yentrals in males) from the 
' lower Kio Grande Valley and those from southern Tamaulipas, 
a distance of little more than £00 miles, Ther is 
essentially no change in the mean for females wid only a 
slight decrease in that for sales over the <00-mile stretch 
from southern Tamaulipas to central Veracrus, but within the 
succeeding 50 to 75 miles southward along the coast to the 
vicinity of Ciudad Veracruz, the wems for both sexes 
decrease by almost 4 scales, 

The auaber of ventrals is lowest in the labascoe 
Campeche lowlands where the mean for males is 146,06, for 
females 144.9. ‘tuis represents a decrease of almost 6) 
scales in males and 45 in females over the 300-mile distance 
from south-central Veracruz, A auall series from istimian 
Uaxaca has counts which indicate that ventral numbers in 


Figure he yg me variation in ventral number of 
proxinus ioxico and Central America, Glack 

tehes represent tie areas from which samples were takon, 
fhe upper nusbers associated with each biotch are the 
mean and sample size (in parentheses) for gales; the Lower 
nhunbers present the same data for females, When a line appears 
in ce of either tie ns gp os lower nuabers, it significs 
that no specinens of that sex were present in the saapic,. 
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this region probably average somewhat higher than in adja~ 
cent areas, From the Tabasco-Campeche area to the northern 
tip of the Yucatan Peninsula there is a slight increase, 

amd along the 1000 miles of Caribbean coastland from Cosumel 
island to Boca del fio, Costa Kica, the mean number of 
ventrals remains essentially constant, 

The picture is not yet complete, however, because the 
western ribbonsnake is not Limited to the coastal plain in 
tropical America, but is also found in the Sierra Kadre 
Oriental at altitudes up to 6500 feet, in the Chiapas 
liighlands up to 7500 feet, and on the Pacific side of the 
Central American uplanda up to 5000 feet, The majority of 
high-altitude populations of Zhamnophis proximus have a mean 
nuaber of ventrals markedly different from that of their 
geograpuically adjacent lowland counterparts. iowever, 
rather than having a decreased number as one might predict 
on the basis of the temperatureescutellation studies of Fox 
(1948) and Fox, Gorion, and Fox (M5) on fT. glogans, the 
number of ventrals increases, Furthermore, the amount of 
increase seems roughly correlated with the anount of increase 
in altitude, This seens particularly true of three populae 
tious in south-central Veracruz, the extremes of which are 
only &5 airline miles apart, waich range in altitude from 
sea level to 5500 feet, In the vicinity of Ciudad Veracrus, 
males have 153,0 mean ventrals, females have 149,3, Near 
‘Cordoba (2000-3000 feet) the aeans are 5 scales greater in 
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both sexes, in the sample from the Orisaba area (4000. 
5500 feet) the mean for maies is only 1 scale more than at 
Cordoba; in fomales it is about 2) scales, 

The population in the Chiapas Highlands has a greater 
mean nuaber of ventrals (almost § higher in both sexes in 
the series exasined) than the Central American uwland 
population, lowever, inasmuch as the two are widely 
separated geographically, factors other than altituce may be 
involved, On the other hand, the means for samples from 
the Central American upland population are 3 to & scales 
greater than means for the Caribbean lowland animals, and 
means for the Chiapas Highlands series are 13 to 15 scales 
more than for the Tabasco.Campeche lowlamis population, 100 
miles to the north and some 7000 feet lowr in elevation. 
This relationship between high ventral count and high 
altitude does not hold true north of the Urizaba-Cordoba 
area, A small series from the vicinity of Jalapa, Veracrus 
(3500-4500 feet), a juvenile female (CNii 103445) from 6 
wiles 5 Jacualtipan, liidalgo, and a subadult male (UDUWH 
18919) from avar Teguitlan, Puebla (approximately 6500 feet), 
agree wll with specimens from the coast at the sane 
latitude, 

There are other populations, unfortunately represented 
by only a handful of specimens, which do not fit at all 
well into the variational pattern described above. Tour 
females from eastern San Luis Potost agree in their mean 
nuaber of ventrals with the south-central Veracrus females 
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rather than with those in the intervening area, Two fomales 
(UMMZ 415556556) from Guateotolapam in southern Veracruz have 
a moan almost 6 scales higher than that of the population 
‘less than 50 miles to the northwest, and 10 scales greater 
than in the Tabaseo.Campeche population barely £00 miles to 
the east, There may be some significance in the fact tuat 
this locality is not far from ios Tuxtlas, an isolated 
mountain range in the middle of the coastal plain, noted for 
having faunal associations strikingly different from those 
of the coastal plain wnich surrounds it, 
pupcaucals 

Although the general pattern of reduction in subcaudal 
number is similar to that of the ventrals, many of the 
details are strikingly dissimilar, Whereas in ventrals the 
populations throughout the Mississippi Valley have essen. 
tially the same mean, and reduction in number occurs southe 
westward, in subcaudals the highest means are centered in 
southeastern Louisiana (both to the north and south of Lake 
Penchartrain) and the number of subceudals decreases 
fairly uniformly aad rapidly northward east of the 
Mississippi River, northwestward into the Great Plains, 
westward through central Texas, and along the Gulf Coast 
into Mexico (see Figures 6 and 7), The mean number of subs 
caudals in western Indiana is about 12 to 14 scales less 
than in southeastern Louisiana; means in central Aensas are 
10 to 12 less; and the series representing the odwards 


Figure 6,--Geographic variation in subeaudal nunber of 
the United states, Slack blotches 

represent the areas frou wiich samples were taken, The upper 
numbers associated with each blotch are the sample mean and 
sample size (in parentheses) for males; the lower numbers 
present the same data for females, shen a line appears in 
piace of either the upper or lower numbers, it signifies that 
no specimens of that sex were present in the sauple, 
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Figure 7,.--Geographie variation in subcaudal nunber of 
preximug in siexico and Central America, Slack 
tenes represent the areas from which samples were taken, 
The upper numbers associated with each blotch are the sample 
mean and sample size (in parentheses) for males; the lower 
nuabers present the same data for females, When a line appears 
in place of either the upper or lower nuabers, it signifies 
that no specimens of that sex were present in the sample, 
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Plateau population has 8 to 9 fewer mean subcaudals in 
females (10 to 12 in males), as does the sample from 
southern Texas, 

West of the Pecos River the number of subcaudals 
decreases sharply, the mean for females being 10 scales less 
than on the Edwards Plateau less than <00 miles to the 
east. The Coahuilan desert population is similar to the 
transePecos animals in subcaudal sumber, more so in fact 
than to the geographically nearer Nuevo Leon population, 
Along the Guif Coast of Texas, two populations show a ratuer 
anomalous variance from the pattern described above, The 
sample mean for Galveston Bay area fewales fits rather well 
into the sequence of reduction along the coast which was 
previously mentioned, but the moan for males is almost 7 
scales Less than for the populations on either side of the 
Galveston Bay area (it is even less than the wean for 
females from the same population), Scarcely more than 150 
miles farther down the coast the situation is completely 
reversed, The males have the expected complement of subs 
caudals while the mean for females is from 5) to 8) scales 
less than in adjacent populations, 

In south-central Tamaulipas, at about the latitude of 
the Tropic of Cancer, there is a sharp drop in the number of 
subcaudals, the means decreasing by 8 or 9 scales within a 
distance of Less than 100 miles, From thence southward and 
eastward to the Tabasco-Campeche area the decline in 
subcaudal number again appears to be fairly uniform and 
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gradual (there may be a fairly steep drop in the mean for 
males between southecentral Veracrus and Tabasco-lampeche, 
but only one specimen with a complete tail is available 
from the latter population), The lowest mean number of 
subcaudals ia I. proximus apparently occurs in northem 
Yueatan, There is a marked increase in subcaudals in the 
Caribbean lowlands, but more couparative material is needed 
from the Gulf side of the Yucatan Peninsula to determine 
the degree of increase, 

Subeaudal nuwaber apparently is less well correlated 
with altitude than is the number of ventrals, There is 
virtually no difference in the means of males from sea Level 
and of those from an altitude of 5000 feet in south-central 
Veracruz, ami only a &to keseale increase in females from 
high altitudes, Females from the Caribbean lowlands, 
Central Awerican uplands, and the Chiapas Nighlands show no 
major differences although the high-altitude populations do 
have slightly higher means, The males from these popula. 
tions may demonstrate altitudinal variation more clearly, 
although once again it should be remembered that the Chiapas 
snakes are separated from the other two groups geographically 
as well as altitudinally, The fact that the isthmian Oaxaca 
series (all from less than 700 feet altitude) has means 
almost identical to those of the high-altitude Chiapas 
snakes underscores the need for caution in interpretation, 


Lzopertions 

Relative tail length (as expressed by the tail Length/ 
total length ratio) is, with a few notable exceptions, 
remarkably unifom over most of the range of 7, proxigus, 
making allowances for the usual interpopulation variation, 
Because many populations are represented by only a few 
specimens of either sex having tail Length/total length 
values available, the following discussion can give at best 
only an approximation of the actual situation, 

The snakes with the proportionally Longest tails are 
found in the lower Mississippi Valley, the means for males 
ranging from 0,312 to 0,316 and for females from 0,501 to 
0.313 (except those from southwest of New Orleans and in 
the Atchafalaya delta region which heve 0,296). There is, 
in this area at least, a strong correlation between relative 
tail length and the number of subcaudals, This correlation 
is weak or nonexistent in many parts of the range. Cast of 
the Mississippi Aiver the means vary within these extreues 
north to the Unio liver, est of the Mississippi iver, 
populatious having comparable weans extend from the Lower 
Mississippi Valley nortiward and westward throug arkansas 
and southern Missouri to the limits of the Ogark Plateau 
(the weans for females, however, do decrease in the Ozark 
region). 

Beyond this circumscribed area, the snakes have soilc- 
what shorter tails, the means for males (with but one 
exception )\ falling between 0,290 and 0,308 (usually between 
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0.296 and 0,303). The one notable exception is the Chiapas 
Highlands population in which the nine males exaiined have 
a mean of 0.275, The lowest mean tail length/total length 
value for females, 0.270, also occurs in this populations 
Females from outside of tne “Long-tailed” areca have ueans 
whieh range from 0.279 to 0.296 (usually from 0.289 to 
00297); but in addition to the Chiapas females already 
mentioned, those from trans-Pecos Texas (aiso 0,270) have 
shorter taile than are present in adjacent populations, 

Relative muzzle length as expressed by the muzzle 
length/frontal length ratio is apparentiy subject only to 
interpopulation variation throughout gost of the range of 
Tt. proximys. The Chiapas Highlands population, however, in 
this as in so many other features, is different from all 
other populations, particularly those adjacent to ite 
Chiapas males have a mean of 0,061, females 0,694. Heans 
for four or more males from other populations range irom 
0.708 to 0.849 (mean 0o7h4), for females from 0,711 to 0,838 
(mean 02759). | 
fattern 

The fused parietal spote attain their largest relative 
size in northern Mexico and adjacent Texas; in some indi- 
viduals they occupy half the Length of tue interparietal 
suture, as in Ali 67336 from luevo Leon, in this area 
there is alse a high incidence of light areas or streaks 
extending forward from the parietal spots and forking out 
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for varying distances along the frontal-parietal suture. ~ 

in the Chiapas Highlands the parietal spots are incompletely 
fused and their anterior edges diverge at about a 30edegree 
angle from the interperictal suture, giving the entire 
arrangement the appearance of a thick chevron, This cone 
dition occurs sporadically throughout the range in individual 
snakes but it is present in 70 percent of the Chiapas 
specinens, 

in most populations the postocular Light spot 
occupies all of the lower, and varying asounts of the 
middle, postocular, in the southern part of the range from 
transeFPecos Texas to Coahuila and Nuevo Leon, and in the 
coastal plain from the Tropic of Cancer to Central Auerica, 
the postocular light spot is frequently absent and when 
present it is usually not obrightiy colored, the spot is 
also Lacking in an occasional individual from more northern 
populations, 

The broad black postorbital vitta typical of 2, 
Sauritus is usually lacking in tropical Awerican specimens 
of 3. preximus. when present, the stripe is frequently 
narrow and does not extend onto the postocular scales, 
Throughout the rest of the range, the presence or absence 
of the vitta, and its extent, varies individually, 

in the lowlands of Mexico and Central Awerica and 
along the coast to the Lower Mississippi Valley, the 
vertebral stripe is usually broad and incorporates, in 
addition to the vertebral row of scales, more than half the 
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width of each paravertebral row, Frequently it covers all 
of both paravertebral rows, JNHS 9469 from near Ciudad 
ante, Tamaulipas, hae the vertebral stripe covering the 
entire vertebral.parayertebral series and a swall portion 
of row 6 as well, Outside of this area the stripe rarely 
includes more than half the width of each paravertebral row 
and it is often somewhat narrower, particularly in the 
extreme northern part of the range. 

Mexican and Central American specimens are also 
characterized by Saving @ narrow lateral stripe, the stripe 
ectupying less than half of one of the 2 scale rows on © 
which it is situated aid varying amounts of the other row, 
usually slightly more than half, Furthermore, the stripe 
becomes even narrower beyond the point of dorsal scale row 
reduction, the stripe then being largely confined to the 

hird row, but usually covering a enali portion of row 4. 
The Chiapas Highlands population characteristically has the 
stripe involving only the third row posteriorly, Only about 
one-half of the snakes in the Nuevo Leon series have this 
reduction of the lateral stripe, North of the “io Grande 
the lateral stripe almost iavariably occupies more than 
half of both rows 3 and & and it does not become noticeably 
reduced posterior to the loss of row 4. 

The dark ventrolateral stripe, waleh is found in all 
specimens of I, gauritug, and is the most reliable single 
character for distinguishing between the two species in tae 
areas of sympatry (Mogsman, MS), is well developed in certain 
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populations of 7. proximus, It is broadest in the Chiapas 
lighlands where the width of each stripe is 1/7 to 1/% 
(usually 1/6 to 1/5) the width of a ventral scale, The 
Stripe is slightly narrower in the Central Amorican uplands, 
still aarrewer in the lowlands of Central America and 
viexico, am usually disappears altogether north and cast 


of contral Texas, 


foloration 
Cope (1685) described a rivbonsnake from Cozumel 


island, .uintana igo, Mexico, as having reddish orange 
jabials, While i have not seen a western ribbousnake with 
that particular labial color, living specimens from Lritish 
tionduras, Chiapas, Veracrug, and eastem San Luis roto of 
do have yelloworange labials as opposed to the greenish 
white or greenish yellow ones present in individuals froa 
Coahuila, duevo Leon, and the United States, 

Due to a dearth of color descriptions in the litera. 
ture, or accompanying musewn specimens, and to liuited 
availability of series of live snakes from throughout the 
range of the species, the following discussion can only 
delimit the geographic distribution of the different varia. 
tions in the color of the dorsum, vertebral stripe, ami 
lateral stripe in a general and approximate fashion, A 
more precise definition of the geographical extent of each 
color variation will need to be worked out on a local basis, 


Specimens from Coahuila, Nuevo “eon, and apparontly 
trans-i’ecos Texas (the latter were not seen in life) have 
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an oliveegrey dorsum, Throwhout the rest of Mexico and 
Central America, the dorsum is wre of an olive-brow; 
Chiapas Highlands examples are an exception having a color 
ranging from dark to very dark brow, The oliveebrown of 
Cestral American snakes, as well as several other shades of 
brown, occur in southem and ceatral Texas and along the 
Gulf Coast of Louisiana and Texas, It apparently is found 
northward turough the Texas panhanmile to southeastern 
Colorado, Where brow-dorsum anakes come in contact with 
black ones, populations appear to be intermediate in their 
dorsal color, The black form is found from central Kansas, 
central Oklahoma, and eastern Texas northward and eastward 
throughout the rest of the range, 

The orange vertebral stripe has the most extensive 
geographic distribution, being replaced by another color 
only in tropical America, on the Edwards Plateau, and in 
coastal Texas and Louisiana, ibbonsnakes on and in the 
vicinity of the Edwards Plateau have a bright red vertebral 
Stripe, Where brow-dorsus populations occur along the Gulf 
Coast of Louisiana and Texas, the stripe is usually a gold 
or greenish gold in color, it infrequently has an orange 
cast. the stripe color is also gold in the Chiapas 
Highlands, A recently collected specimen (UF 12213) from 
near Acapulco, Guerrero, has a stripe which appears to be 
pale yellow; the color may have been gold in life. Snakes 
from Central America and that portion of Mexico not already 
discussed, iie, the southern and central Gulf Coast and 
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adjoining uplands, have a greyish tan vertebral stripe 
which may appear to have a metallic luster, 

Throughout most of the range of I, proxdimus, the 
lateral stripe is usually some shade of Light yellow, 
although it is generally pale in lowland Mexico and 
Central America, Two specimens from Brazos County, Texas 
(UF 12193), aro unique in having a Lateral stripe that in 
life was bluish green on the neck and greenish white 
posteriorly, it is not known whether the condition is 
characteristic of the entire population or occurs merely as 
an individual variation, One of these two specimens also 
had a goldscolored vertebral stripe; the other had the 
orange stripe typical of this area, 


Liscussion 

it is obvious that much of the geographic variation 
observed in 7. proximus is of the discordant type; almost 
all the characters which 1 have discussed vary independently 
of each other, some being constant throughout a geographie 
cal area in which one or several of the other characters 
undergo radical change, This discordant variation is what 
would be expected, however, unless all of these characters 
are genetically linked, thus roquiring certain combinations 
to be selected as a single unit, This does not scem likely, 
ang it is more probable that each character is subject to 
independent selection by the environment (Tilden, 1961), 
There are two areas in which marked changes do take place 


°” 
in a munber of characters essentially sinultancously--the 
Chiapas Highlands and southern Tamaulipas at about the 
Latitude of the Tropic of Cancer, 

In the Chiapas "ighlands alaost every character which 
varies geographically except subcaudal nuaber and labial 
color) takes on an aspect different from that in the 
adjoining areas, The high-altitude Chiapas population 
apparently has been at least semi~isolated from the lowland 
populations for a long period of time, The amount of gene 
flow between Sth em ab present must be minute, This 
isolation, whether partial or complete, coupled with adapta. 
tions for the rigorous existence imposed by living at high 
altitudes and perhaps furthered by genetic drift, has ied 
to these snakes becoming different in many respects frou 
the stock from which they have been derived, 

Tae abrupt transition of characters in southern 
Tamaulipas coincides with the transition between the 
Neotropical and Neareti¢c faunal regions, an area noted for 
sharp faunal breaks, Ventral number, subcaudal number, 
labial color, vertebral stripe color, and lateral stripe 
color and width all change markedly at this point, 

Southern Louisiana might be considered a third and 
rather minor area of concordance, Color of the dorsum, 
vertebral stripe width, and vertebral stripe color change 
over a relatively narrew zone between the coast and the 
. daterior, 
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in studying geographic variation in the various 
characters, one is struck by the fact that the number of 
ventrals aud subcaudals is ugually much more apt to 
undergo local fiuctuations tian are the elements of color 
pattern, The reason for the greater observable variability 
of these meristic characters is not known, Possibly they 
are mot subject to as rigorous selective pressure as is 


color pattern, ami consequently are less stable, 


Tawnony 

The population samples discussed above group then. 
selves into six fairly wellecefined major populations which 
occupy discrete geographic areas and appear to deserve 
taxonomie recognition, While some of these populations 
can be distinguished on the basis of differences in scale 
couwits as well as in color pattern, more emphasis has been 
placed on the latter because it is usuaily less observably 


variable over wide geographic areas, Josser variability of 


“Many arguments have bees presented in recent years, wo ot 

no y the pages ssbnisiiledt Saglosy, both for and 
against discarding the trinogwen, in recognizing subspecies 
ia this — i au not arguing for the “reality” of these 

or of any other geoyraphic races as evolutionary units, 

With most geographic variation being of the discordant 

type, it is apparent that in most cases it is the individual 
gharscters (or small groups thereof) which are med te ¢ 
selection in tie evolutionary process, The systematist is 
thus forced to select one or more characters with which to 
define the geographic populations to which he gives taxonomic 
recognition, ihe subspecies is, consequently, an arbitrary 
entity albeit, 1 believe, a useful one, it is a convenient 
tool which al lows us to locate pak pagan am to describe 
the nature of distinctive intraspecific po tions in one 
word, This, to me, seeus ample justification for its 
existence and continued usage, 
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color patterns as opposed to ventral and subcaudal numbers 
appears to be a common occurrence in the genus Thannophis 
(Fitch, 1941; Fox, Gordon, and Fox, MS), The latter workers 
have shown that color pattern in individuals of 2. glesans 
subjected to low temperatures during their eubryonic 
development does not diifer from the pattern in those 
animals which underwent development at normal temperatures, 
Ventral and subcaudal nuabers of the two groups, on the 
other hand, are strikingly different, 

Recent systematists who have worked with the garter 
snakes generally f£1t into one of two categorios: 1,0, those 
who base taxonomic recognition of intraspecific populations 
primarily on color pattern (Fitch and Fox) and those who 
define subspecies largely on the basis of differences in 
the number of ventrals and subcaudals (Milstead, Mittleman, 
A, G, Smith, and H, M, Smith), This dichotomy of viewpoints 
applies equally well to most other snake genera, A 
recent paper on I. girtalis parietalis and its allies 
(fitch and Maslin, 1961) in which number of ventrals and 
subcaudals is dismissed with two brief sentences on the 
general trends of clinal variation in these ciaracters, and 
an earlier paper on Thasnopbis maxcianus (iittlenan, 1949) 
which recognizes two subspecies solely on the basis of 
weristic differences, represent the extremes of the two 
approaches, The fact that variation in color pattern and 
in merisatic characters is frequentiy discordant makes tnese 
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differences in interpretative approach a real problem, 
Geographic races recognized by practitioners of the two 
schools of interpretation simply are not, in most cases, 
equivalent, Were these workers to study the sane material, 
the range limits of the included subspecies would certainly 
be quite different, evon if the same number of races were 
recognized.-which is unlikely, 

The chaos inherent in such 4 situation provides 
Opponents of the subspecies concept with an excellent argue 
ment for discontinuing the trinomial system of nomenclature, 
Neither interpretative approach can be said to be the only 
correct one, inasmuch as the characters eiphasized in each 
case are merely different expressions of the sane genetic 
system, iowever, if the subspecies is to play a meaningful 
role in ophidian systematics, a uniform basis for inter. 
pretation must be established, The only alternative is to 
discard the trinomial system, Although a compromise of 
sorte might be achieved by applying subspecific names only 
to those populations which display concordance of color 
pattern and moristic charactors, this occurs so infrequently 
that many distinctive populations would go unrecognized, 
Consequently 1 propose that in studies of geographic 
variation, at least in the case of the gartersnakes, 
meristic characters such as ventrals and subecaudals should 
be thoroughly investigated, carefully analyzed, and fully 
reported, but that the definition of geographic races be 
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based (when variation is discordant) on color pattern, 
which has been shown in several species of Thamnonhigs, both 
experimentally and in nature, to be the more observably | 
stable character, That procedure has been followed 
throughout the present study. 

The patfalls inherent in an attempt to apply an 
hypothesis based on one species to otuer foras are fully 
recognized, but the investigations thus far which have 
given much attention to both types of characters (Fitch, 
19415 fox, Gordon, and Fox, MS; the present study) have 
found color pattern to have less observable variability. 
The species thus studied represent three of the four 
presently recognized species groups [some authors (Van 
Denburgh and Slevin, 19183 Smith and Huheey, 1960) would 
recognize a fifth group to accommodate Thamnophis 
aaeustirostris|, wiich leads me to believe that the pre. 
ceding conclusions on character variability can reasonably 
be extended to include the entire genus, They undoubtedly 
appiy to a number of other snake genera as well, but cach 
group should be evaluated independently, 

The six major populations whieh 1 an recognising 
herein a6 geographic races of Thannoohis proximus are 
characterized below within tae framework of their formal 
cescription aso subspecies, 

The following key for distinguishing the subspecies 
of i. proximus was especially designed to be used with 
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Living or freshly killed specimens, Inasmuch as certain 
colors are quickly and drastically altered by preservative, 
if only preserved material is available, considerable 
emphasis will have to be placed on "geographic probability." 


Key to the Subspecies of Lhaunophis proximus 
i. Dorsum black; vertebral stripe orange and 

usuaily narrow; dark ventrolateral stripes 

Jacking ..++«++e+es. Ze Re peoximus (p. 6 ) 
1’, Dorsum olive.urey or some shade of brow 4 « « 2 
ata’), Dorsum dark to very dark brown; vertebral 

Stripe gold, not broad; dark ventrolateral 

stripe broad, usually 1/6 to 1/5 of a 

ventral seale wide; tail relatively short 

(mean tail length/total length in males 0,275, 

females 0,270); parietal spote usually 

chevroneshaped « «+oe«e-es ds Re Abpinus (psn ) 
201"). Dorswa oliveegrey or brown (not dark); dark 

ventrolateral stripe relatively narrow or 

absent; tail relatively long (wean tail 

length/total length usually exceeding 0,290 

in males, 0,280 in females); parietal spots 

rarely chevroneshaped «esses ee es eee 6 3 
3(2*), Vertebral stripe bright red, not broad; 

ventrolateral stripes narrow or lacking . e« « e 


esesvevceccserc «he Bo-Rubchlineatus (pe 66) 
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3*(2') Vertebral stripe orange, greyish tan, or some 

ahede OF gl Vesa sc ccc oteeaveces |) § 
4(3'), Vertebral stripe greyish tan, broad; labials 

yelloweorangs; lateral stripe uarrow anteri. 

orly, further reduced posteriorly; mean 

number of ventrals not exceeding 160 in males 

ov 157 in females » «6 «6 » Ze Be Subiloris (ps. 73) 
4*(3'), Vertebral stripe orange or some shade of 

gold; greenish white or greenish y eliow 

dabials; lateral stripe aot narrow, at 

least anteriorly; mean nuaber of ventrals 

exceeding 162 in males and 153 in females « « « 5 
5(4"). Vertebral stripe orange, not broad; dorsum 

usually oliveegrey; lateral stripe 

froquently reduced posteriorly; narrow 

ventrolateral stripe frequently present . . « « 

ere seer ere neo ee de Be Giabolicus (p, 72) 
5*(4'). Vertebral stripe usually some shade of 

gold, broad; dorsum usually olive-brom; 

lateral stripe rarely reduced; veatrolateral 

stripe usually absont , . « « de &@e Qxarius (p. 66) 


Geographic variation has already been discussed in 
detail, hence only those features pertinent to a fomal 
description of the subspecies are presented below, 
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Accounts of Subspecies 


Thomnophis proximus promiaus (vay) 
Tropddonotug saurita var. faireys Duméril, Bibron, & 
 Dumdéril, 1854: 585 (by implication] 
Trovidovotus gaurite var. prota Jan, 1863: 70 
Thaanophis saurita vare prmxina Dumdril & Bocourt, 1693: 

757 
Thamnophis sauritea var. faireyi Vumdéril & Bocourt, 1893: 

758 
Thamnophis sauritus proximus Muthven, 1906: 93 
Thammophis proximus proxigus Sossman, is 

Holotype. The information presented for the species 
(pe 16) applies here, Although the holotype is thought to 
be lost, a nootype has not been designated because the 
original description (Say, 1623) and the type locality are 
adequate to associate the name with a specific population, 

Bbefinition, 4 subspecies of Lhamnonkis phoxdaus 
Characterized by a black dorsum, a narvo Ww orange vertebral 
stripe, aii Lack of a dark ventrolateral stripe, 

Range. This race ranges from indiana and southern 
Wisconsin south in the Mississippi Valley to, but not 
including, wuthern Louisiana, west through southern lowa 
and extreme eastern Nebraska to central Kansas, central 
Oklahoma, and eastern Texas (exelusive of the coast). 

Reseription. Inasmuch as the holotype is uot avail. 
able, the following description is based on UF 12160-1, 


65 


an adult male collected 6,5 miles 5.Saffordville, Crase 
County, Kansas, by Willian &, Duellman, 

Seutellation is as follows: scculars 1+}, teuaporals 
1+2, suprelabials 8, infralabials 10, intergenials 2, 
dorsal scale rows 19-19-17, ventrals 167, subcawals 106, 
Body length is 392 mi,, tail length 166, tail Length/total 
dength ratio 0.<97. 

The dorsum is black over moet of tie body, becoming 
& very dark browm posteriorly, dark brown below the lateral 
stripe, The vertebral stripe is pale orange (Maers & 
Paul 1147), the lateral stripe light yellow, Tie venter 
is yellowish green wits a pale orange tinge along the 
iateral margin of each seute, the dark ventrolateral stripe 
lacking entirely, The pale yellow postocular spot occupies 
ail of the lowor and anterior half of the middle postocular; 
the fused parietal spots are moderately prominent and 
bright. 

Riscussion. seristic and proportional character. 
istics of this subspecies may be sumiarized as follows: 2 
to 4 posteculars; iti to 2+} tesporals; 7 to 9 supralabials; 
& to ll infralabiais; 1 to 6 intergenials; 17-ly-15 to 
Sleljwl7 dorsal scale rows; males 151-178, females Lobe 
176 ventrals; males 99-131, females 9Uel20 subcaudalis, 
tlales range from lé2 to 542.5 mm, in body length, 174 to 


1411 color descriptions in this study are based on freshly 
killed, freshly shed specimens, unless otherwise stated, 
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755 mm, in total length; adult tail length/toteal length 
ratio 0,284 to 0,333, Females range from 1286,5 to 680 mm, 
in body length, 177.5 to 956 mam, in total length; adult 
tail length/total Length ratio 0,267 to 0.336. 

intergrades between 7. p. proximug and either I. p. 
Eubrilineatus or I. pe diabolicug have not been seen in 
life, tut from the little that can be ascertained from 
preserved specimens about the distribution of brow or 
black dersa where the ranges of the subspecies would be 
expected to meet, it appears that the black I. pe proxinug 
intergrades with one brow: race (digbolicus) over a broad 
zone in southwestern Kansas, western Oklahoma, and the 
eastern part of the Texas panhandle, with still another 
brown form (rubrilineatua 4 diabolicug intergrades) in 
northecentral Texas, and finally with 2. pe mibrilinestus 
in eastecentral Texas, dJntergradation between I. pe proximus 
and 2. pe ararinug is discussed under the latter forn, 


Thawnonhie proximus orarius,’ new subspecies 

Holotyne. TU 11764, an adult female from Waggaman, 
Jefferson Parish, Louisiana, collected 2a February 1950, 

Definition, A subspecies of Thaunophis proximus 
characterized by an olive-browm dorsum, a broad gold 
vertebral stripe, and lack of a dark ventrolateral stripe, 


lrefers to the fact that this race Lives along the coast, 
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Ranzea. This subspecies ranges from Cat island and 
southwesters Hancock County, Mississippi, through southern 
Ste Tamaany Parish, Loulsiana, south and west along the 
Gulf Coast, probably ae far as northern Tamaulipas, 

Deacrintion of holotype. Seutellation is ec follows: 
oculars 1+}, temporals 1+2, supralabials &, infralabials 
1G, intergenials 2, dorsal scale rows 19-19-17, ventrals 
169, subcaudals 106, Body length is 463 am,, tail length 
200 mm,, tail length/total length ratio 0,302, 

The following color description is based on UF 12165, 
an adult female collected 3 miles i Boutte, St, Charles 
Parish (approximately 74 miles W Waggaman) by Harold A, 
Dundee: dorsum oliveebrown (Maers & Paul 1549), greyish 
brown below the lateral stripe (1554); vertebral stripe 
gold (13K4), broad; lateral Stripe yellow (1051); vonter 
pale green medially (1603), lateral margins orange (116); 
dark ventrolateral stripe lacking entirely; ciiin shicids 
white; supralabials pale yellowish green, anterior tiree 
tannish, The pale yellow postocular spot occupies all of 
the lower and middie postoculars and tiw leading edge of the 
upper one; the fused parietal spots are moderately prominent 
and brights 

Discussion, Meristic and proportional characteristics 
of this subspecies auy be summarised as follows: 2 to & 
postoculars; 1l+l to 2+3 temporals; 7 to & supralabials; 8 
to ll infralabials; 1 to 4 ittergenials; 17-19-17 to 21-21-17 
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dorsal scale rows; wales 161.161, females 156-177 ventralis; 
males Y7ol27, females &7-144 subcaudals, Wales range from 
139 to 553 mm. in body length, 243 to 762 mm, in total 
length, adult tail length/total length ratio 0.280 to 0.326, 
Females range from 170 to 900 um, in body length, <41.5 to 
1232+ um, in total length, adult tail lenmgth/total length 
ratio Ge<73 to 00329, 

i have seen living pmxigus 4 orariug intergrades 
from Harris County, Texas, and St. Javes and northern St, 
Charles Parishes, Louisiana, All have vertebral stripes 
more or less typical of orariug. The St, Charlies Parish 
specimens (UF 12161 from 1 mile i St, Mose) range from fairly 
typical brownedorswi orariug to individuals which are alaost 
black, The keels of the dorsal scales are browi, but vary- 
ing amounts of the remaining area of each seale are black, 
Specimens from Kefugio, Jan vatricio, and Victoria Counties, 
Texas, also have varying awounts of black pigment on 
essentially brown scales, but these represent variations 
from a wholly brown dorsum rather than intergrades inaswuch 
as the blackedorsun proximug does not appear to range tuat 
far west inland, Most of tim St, dunes Parish individuais 
are entirely black, 

The situation in Narris County is not clear, Two 
adults (UF 12203) from Channelview at the head of Galveston 
Bay have entirely black dorsa and gold vertebral stripes, 
but a subadult from the sase locality appears to be an 
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grarius. The situation io further complicated by five 
typical orariug fron 9 miles / Touwball in northwestern 
derris County, this locality beim several miles farther 
inland than Channelview where intergrades occur, Typical 
prowigus are found in Liberty County, the next coumy to 
the east. 

oe live intergrades with other subspecies have been 
seen, but 1 suspect that all of inland southern Texas is an 
area of intergradation between this race, 2. ge cubrilineatua, 
and TD. pe Gigkbolicug, Specimens from south-central 
famaulipas appear to be intergrades between grariys and 
zubiloris, disbolicus and rubiloris, or all three forms, 


Thamponbis pxesimus rubrilineatug,? new subspecies 

Holotype. UF 12186.3, an adult male from the State 
fish Hatchery, &,< miles iW lagram, Serr County, Texas, 
coliected 26 June 1960 by M, J, Fouquette, Jr,, and 
Douglas A, ossam, 

Definition, A subspecies of Zhamnophis umxigus 
characterised by an olive-browi to oliveegrey dorsua, a 
brig red vertebral stripe, ami a narrow dark ventrolateral 
Stripe or none at all, 

Range. This subspecies is distriwted throughout the 
tdwards Plateau region of central Texas and northward an 
undetermined distance (probably not much farther north 
than San Angelo or Waco), 


liters to the presence of a bright red vertebral stripe 
in meabers of this subspecies. 
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Descrintion of holotype, Secutellation is as follows: 
oculars 1+3, temporais 1+2, supralabiais 6, infralobials lo, 
dntergenials <, dorsal scale rows 19-19-17, vertrals 170, 
subcaudals 107, Body length is 353 am,, tail length 141 
Mie, tail length/total lenmth ratio 0,285, 

The dorsua is oliveebrow (Maerz & Paul 1505), a 
lighter shade of brown below the lateral stripe (1512), 

The vertebral stripe is red (4K12) on the posterior tiree- 
fourths of the body, orange (9111) on the neck; the lateral 
stripe is Light yellow (1071), The venter is pale green 
(15%4), the posterior edge of each ventral scute cream 
yellow; the dark ventrolateral strip: is lacking, The chin 
shields are white, the supralabials pale greenish white, 
The pale yellow postocular spot eccuples all of the lower 
amd the leading ledge of the middle postocular; the fused 
parietal spots are moderately prominent and bright. 

Bisqussion, Meristic and proportional characteristics 
of this subspecies may be summarized as follows: 2 to & 
postoculars; 1+1 to 2+3 temporals; 7 to 9 supralabials; 9 
to ll idnfralabials; 1 to 4 intergenials; 19-19-15 to 1ly-19- 
1S dorsal scale rows; males 163.174, females 156-175 ventralis; 
males 930119, females 93-116 subcaudals, Jiales rane frou 
223 to 493 mm, in body length, 319 to 711 mm, in total 
Length; adult tail Length/total length ratio 0.260 to 0,342, 
Pemales range from 169 to 728 ma, in body lemth, <34 to 
994 mm, in total Length; adult tail length/total length 
ratio 0,268 to 0.326, 


7 


Fourteen individuals out of a series of fifteen from 
§ miles 3 Oak Hili, Hays County, Texas, have the usual 
bright red vertebral stripe, The stripe on the other speci- 
mon (UP 12204-1) is orange throughout the length of the 
body, <A series of five snakes from Fern Bank Springs, lays 
County, all have the red stripe as dees another series of 
five from a few miles NW Austin, Travis County, Only red 
stripes are present in seven individuals from scattered 
localities in Blanco County, Seven suakes collected at the 
type locality in Kerr County have red stripes (others seen 
at this locality, but not collected, agree in stripe color). 
One of two specimens from the Devil's River in northern Val 
Verde Coumty agrees well with the above; in the other (UF 
1218922), the vertebral stripe is orange (Maers & Paul 
3812) on the anterior half of the body, The stripe 
thereafter is bright red (3112), Of a series of 17 
animals from 6,5 miles S Colorado City, Mitchell County, 
i4 have orange vertebral stripes, 1 has a reddish orange 
stripe, and the remaining 2 have red stripes, This series 
apparently represents a population of pubrilinesgtus 4 
Siabolicug intergrades but ome which receives a prepom 
derance of genetic infiuence from diabolicus. 

A redestriped individual from the edge of the Jalcones 
Sscarpuent at New braunfels, Comal County, is reported by 
Stone (1903). Gloyd (1935) deseribes a red-striped 
specimen from neax Floresviliec, “ilson County, This 
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locality is some distance from the Bacarpmcnt and the 
animals there may be intergrades rather than typical 
xubrilineatus. Strecker (1908) indicates that the ribbon. 
snakes in McLennan County usually have a red vertebral 
Stripe, One rather pussling record of a redestriped snake 
is that of Brown (1901) who reports one from Pecos, liceves 
County, which is over 100 miles west of the westernuost 
verified localities for redestriped individuals, All 
other records from trans-’ecos Texas are of animals with 
an orange vertebral stripe, Uniess this represents the 
aberrant individual which resembles one subspecies while 
occurring within the renge of another race, 1 am reluctant 
to accept the accuracy of the locality data until additional 
specimens are available, 


Thannophis pfoxigus diabolicus,* new subspecies 

Holotype. UF 12210, a large adult female from the 
Rio Wadadores, 8 miles W Nadadores, Couhuila, Mexico, 
collected 3 August 1960 by Roger Conant, 

befinition. A subspecies of Thamneniis umxinus 
characterited by an olive-grey to oliveebrowm dorsum, an 
orange vertebral stripe, a narrow dark veutrolateral 
stripe, and frequent reduction in the width of the lateral 


Lin allusion to another horned dababitant of hot places, 
The ribbonsnake's “horns” however are strictly pictorial, 
being represented by the forked condition of tue ietal 
peer a weadikian ound in many ladividuals of this arid- 
dwel. 5 Face, 
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stripe on the posterior portion of the body in the southern 
part of the range, 

Range. This subspecies ranges from westecentral 
Tamaulipas, Huevo Leon, and eastern Coahuila northe 
northwest through the Pecos Valley of Texas and New Mexico 
and, possibly, the Staked Plains of western Texas and 
adjacent New Mexico to extreme southeastern Colorado (Baca 
County). Isolated populations may exist in the Rio Grande 
Valley in western Kew Mexico (see Discussion), 

Deseription of holotype. Scuteliation is as follows: 
oculars 1+}, temporals 143, supralabiais 6, infralabials 
LO, intergenials 2, dorsal scale rows 19-l¥-17, ventrais 
160, subcaudals 99, ody length is 771 mn,, tail length 
309 mm,, tail length/total length ratio 0,286, 

The color pattern is as follows: dorsuwi olive-yrey; 
vertebral stripe yellowish orange immediately behind the 
head, a bright orange thereafter, not broad; lateral 
stripe reduced in width posteriorly; venter greyish wilte 
medially, pale orange marginally; dark ventxolateral stripe 
occupies 1/10 the width of a ventral scute on each side; 
chin shields white; supralabials pale greenish white, The 
Light postecular spot is confined to the lower postocular 
and is nmo* brightly cmlored; the fused parietal spots are 
prominent, bright yellow in color, and broadly margined 
with black; a black posterbital vitta is lacking, 

Secause a color atlas was not availiable at the time 
the above color notes were made, the following supplementary 
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notes are presented for a subadult female (UF 12217-1) 
collected in ‘uasteca Canyon, near Santa Catarina, liuevo 
Leon, by i, Jd, Fouquette, Jr, and Douglas A, Rosman: 
Gorsum olivesbrown (ilaexs & Paul 1507); vertebral stripe 
bright orange (10110); laterel stripe bright yellow (1oF1); 
venter pale yellovegreen (1852), 

biswssion. Meristic and proportional characteristics 
of this race may be swoarized as follows: 3 to 4 poste 
oculars, 1+1 to 2+3 temporals; 6 to 9 supralabials; 9 to 
12 infralablals; 1 to & intergenials; 19-19-15 to 21e19217 
dorsal scale rows; sales 161-1713, females 154-169 ventralis; 
males 93-114, females &7-102 subcaudala, Males range from 
185 to 415 mm, in body length, <59 to 593 aa, in total 
length; adult tail lemth/total Length ratio 0,285 to 0.307. 
Females range from 179 to 771 um, in body length, 246 to 
1080 aa, in total lenyth; adult tail lengtn/total length 
Patio 0.268 to 0.304. 

Tae populations in Nuevo Leon, Coahuila, trans-ecos 
Texas, am southern New exico are typical of the subspecies 
as here deseribed, A single specimen (USNM 66920) from 
Union County in extreme northeastern New liexico also scems 
to belong with this group, &U 49585 from Hartley County, 
Texas, and CUM 11669.673 from Baca County, Colorado, are 
apparently representatives of populations of disbolicug, 
although the dorsum may be somewhat darker than is usual 
for this race, The northeastern New Mexico and Texas 
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individuals were ellected on tributaries of the Canadian 
Kiver, tie Colorado series from a tributary of the Cimarron 
hiver, These are both eastward-flowing streams, yet the 
snakes show much less affinity to the populations in more 
eastern parts of the Canadian and Cimarron drainages than 
they do to the animais of the Pecos River drainage, Jince 
ribbonusnakes in arid regions are generally restricted to 
the immediate vicinity of permanent springs and watercourses, 
these northern populations of diabolicug are probably 
fairly effectively isolated from those in the Pecos drains 
age and represent relicts which were part of a continuously 
distributed population at a time when conditions were sore 
mesic, 

A similar pattern of disjunct distribution in this 
same general srea occurs in Thannophis sirtalis (fitch and 
Maslin, 1961). That species has an isolated population in 
the sie Grande Valley of New Mexico, and it is possible 
that 2. ptoximus may have one there also, There are 
several old reoords for this area, but there is some doubt 
as to their validity, #aird and Girard (1853) List two 
a®oxious from New Mexico at Jabinal and Medina, and discuss 
in the text some specimens from the Rio Grande Valley, 
inasmuch as none of the other specimens listed are from 
iocalities anywhere near tie Aio Grande, i assume that the 
writers are referring to the New Mexico specizens, There 
is a Jabinal on the west side of the river in northern 
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Socorro County, but i have been unable to locate a Medina 
anywhere in New Mexico; and FP, &, Gehlbach, who is studying 
the herpetofauna of the state, has informed me that he 
knows of none, ir, Gehlbach also thinks there is a possi-~ 
bility that the snakes may actually have been collocted in 
Texas at Sabinal, Uvalde County, and Medina, bandera County, 
rather than in New Mexico, The specimens themselves are 
apparently no longer extant, Two individuels (UMiz 68751) 
from “sast of Albuquerque” may be from the Pecos drainage 
inasmuch as their collector, an entomologist, donated to 
the museus several species coliected at stations from Pecos, 
San Miguel County, west to Albuquerque (/, &, Gehibach, 
pers, comi,), Thus there is no conclusive evidence that 
the western ribbonsnake occurs in the fio Grande Valley, but 
the distribution pattern of I. girtalis dorsalis (incor. 
rectly referred to as 2, ag. ornata by Fitch and Maslin, 
1961) with its isolated populations in the Canadian and 
Pecos drainages as well as along the Rio Grande, leads me to 
think that it may do so 

Specimens from the eastern edge of the Staked Plains 
appear to be intergrades betwoen diabolicus and proximus 
in the north, diabolicus am rubritineatus in the south, 
Northcentral iexas populations way be intermediate between 
all taree races, 

iatergradation between diabolicus, cubrilinestus, and 
orariug, in varying combinations, apparently oceurs through- 
out most of inland southern Texas, individuals from tie 
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eastern foothills of the Sierra Madre Uriental in weste 
central Tamaulipas (as far south as Ciudad Victoria) are 
here considered to represent the southernmost population of 
Giabolicus, but living material may show them to be 
Gasbolicus 4 orarius intergrades, fossible intergrades 
between diabolicus and putilorig are discussed under the 


Latter subspecies, 


dnamnovhis proximus xubiloris (Cope) 

ihesnophie sauritus rubiloris Smith, 1y3é: 5 
Thanpophis gauritus ghaiceus Dunn, 1940; Lye 
suomnounte proxmimus rubllorig jossmai, Ao 

Holotype. UNM 13900, an adult female from Cozumel 
island, uuintana Soo, Mexico, collected 23.2) January 1685 
by personnel of the U.S, Fish Commission vessel Albatrogs 
(Cochran, 1961), 

flange. This race extends from extreme southern 
Tamaulipas south along the coastal plain, eastern rin of 
the Jierra Madre Orlental, and Central American highlands 
to Cartago, Costa Rica, It occurs in the Pacific lowlands 
only at the Istimus of Tehuantepec and in central Guerrere, 
There are no records for the highlands of Guatemala, 

bescription gi holotype. Seutellation is as follows: 
oculars i+}, temporals 1+1,2 (the left anterior tomporal is 
fragmented anteriorly), supralablals 6, infralabiais 10, 
intergenials <, dorsal scale rows 19-19-17, ventrals 147, 
subcaudals 97 (tip damaged but apparently complete), in 
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the original description Cope reports 94 subecaudals, body 
Length is 520 ite, tall length 215 wu,, tail length/total 
length ratio 0.<93, Cope (18é5) records a body length of 
539 Gm, and a tail length of 214 om, This discrepancy in 
body measurements is undoubtediy due to shrinkage of the 
holotype during 75 years storage in preservative, 

The holotype is deseribed (Cope, 1885) as having a 
brownisheolive dorsum; vertebral stripe existing only as a 
faint trace; lateral stripe pale olive; venter pale olive; 
supralabials, infralabials, and first 3 ventrals reddish. 
orange or salmon; a pair of ligt parietal gpote present, 
it is not clear whether this description was of the Living 
animal; hence a color description is here given of UP 12215, 
an adult female collected 13 miles WAW Veracruz, Veracruz, 
by My, Jd, Fouquette, dr,., am Douglas A, Hossman: dorsum 
oliveetan in life, sowewnat lighter below the Lateral 
stripe; vertebral stripe greyish tan, broad; lateral stripe 
pale yellow, narrow, and slightly reduced in width on the 
posterior part of tie body; veuter pale yellow at neck 
becoming pale green posteriorly; dark ventrolateral stripe 
narrow, occupying 1/10 the width of a ventral on each side; 
chin shields and lower margin of infralabiais white; supra 
labials and upper margin of infraiabials bright yellow 
(ten other live pubilorig have yellow-orange Labials), 

The light postocular spot occupies the lower and leading 
edge of tie middle postocular but is not brightly colored; 
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the fused parietal spots are prominent, bright yellow, and 
broadly margined with black, The black postorbital vitta 
is narrow, irregular, and confined to the teaporals, 

Discussion. Meristic and proportional characteristics 
of 2. ae Rubdlomis may be summarized as follows: 2 to 5 
posteculers; 1+l to £+3 temporals; 7 to 9 supralabiais; 3 
to il infralabials; 1 to 6 intergeniais; 17-13-17 to 
Zleljel7 dorsal seale rows; males 142}—164, females 141-160 
ventralis; males 91-104, females G<.98 subcaudals, Aales 
range from 15745 to 445 ma, in body length, 222 to 625 mmy 
in totai len,th; adult tail length/total length ratio 0,486 
to 0.507. Females range from 153 to 556 am, in body Length, 
210.5 to 776 wa, in total Length; adult tail leayth/cotal 
length ratio is 0.275 to 0.306, 

Taree specimens from between 61 Limon and Chamal in 
extreme southwestern Tamaulipas apparently represent inter. 
grades between rutdioris and diabolious. The two females 
(U2 LOLZ22, 101908) have the broad vertebral stripe 
characteristic of putiloris, but in life it almost surely 
was of some color other than tan (presumably orange), The 
ventral counts (156, 160) are weil within the normal range 
of variation for Hexican diabolicug, UMNZ 110815, o male, 
has a vertebral stripe which appareatly was tan and 162 
ventrals, the fomer characteristic of putiloris, the 
latter of diaboliqw, 

A series of snakes (CN 114582-586, Uilid 102893—-894, — 
UiMAH 189260928, USM 105305) from tae Sierra de Tamaulipas 
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on the Tropic of Cancer appears to combine the color pattern 
of orarius (or orarius 4 diabolicus intergrades) with 
Ventral counts which are much closer to those of gutiloris. 
Snakes from the imnediate vicinity of Ciudad Mante appear 
to have the color pattern of rutilorig, but the males have 
a rather high ventral count (the females fave a ventral 
count couwparable to those of female gutilorig <00 miles to 
the south). The populations in castern San Luis Potosf and 
neax fampico are considered to be pubiloris. 

The only available representative of the possibly 
relict population in coastal Guerrero (UF 12213) has a 
vertebral stripe which is not broad and definitely was not 
tan in life, but rather seems to have been a pale yellow, 
Furthermore, the lateral stripe is largely confined to row 
3 as in 2. pe Bloinugs. On the other hand, the specimen 
agrees with lowland putdjoris in scutellation, color of 
dorsum, width of ventrolateral stripe, and proportional 
muzzle length, Until euch time as additional material 
(particularly Live specimens) becomes available to confira 
er deny the distinctiveness of this population, it would be 
pointless to give it taxonomic recognition, 

A specimen (ANSP 20046) from the mountains of south 
central Jan uuis Potost near Zaragoza (km, 42, Potosl. 
lilo Verde Keailroad) is rather far renoved from the range of 
rubiloris as presently understood, and this recom needs 
substantiation, 
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Thaanophis proximus alpinus, new subspecies 

Holotyeg. UF ldélo, an adult male from the trout 
hatehery at San Cristobal as Casas, Chiapas, Mexico, 
collected 1 August 1960 by M. J. Fouquette, Jr., and 
Dougaas A, Kossuman, 

Range, This form is found in the Chiapas liighLands 
from San Cristobal bas Casas to Comitan at elevations 
above 5000 feet, 

Description of holotype. Seutellation is as follows: 
oculars 1+3, temporals 1+2 (the amerior temporal is frag- 
mented anteriorly on both sides of the head), supralabials 
8, infralabials 106, intergenials 2, dorsal scale rows 
19-19-17, ventrals 163, subcaudal series and tail incomplete, 
Body Length is 499 mam, 

The dorsum is dark brow (HMaers & Paul SLi2), olivee 
brown below the lateral stripe (15J10), The vertebral 
stripe is gold (i286) and not broad; the lateral stripe is 
Light yellow (i041) overlain with brown pigaent, narrow, 
and present only on row 3 on the posterior part of the body, 
The venter is pale green (1744), pale yellow at the neck; 
the dark ventrolateral stripe is broad, 1/4 the widts of a 
ventral scute on each side (on the tail it covers the entire 
surface of the subcaudals), The chin shieids are white, 
irregularly spotted with pale orange; the supralabials and 


vRefere to the high altitudes at whieh this subspecies 
Va5, 
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infralabials are pale yelloweorange, but on the supralabials 
there is much brown pigment overlying the yelloweorange 

(the anterior 3 plates are completely overlain; there are 
varying amounts, irregularly distrilmted, on the posterior 
5). The Light postocular spot occupies all of the lowr and 
the anterior part of the middle postocular, and is overlain 
with brown piguent; the fused, chevron-shaped parietal 
Spots are prominem and pale yellow, overiain with browa 
pauseat, 

Discussion, Meristic and proportional characteristics 
of this subspecies may be summariged as follows: < to 4& 
postoculars; 1+i to <+3 temporals; 7 to Y supraiabiais; 9 
to ll infralabials; < to 5 intergenials; Ly-ly-17 to <J-ly- 
17 dorsal scale rows; males 157-105, females 153-163 voentrais; 
males 9J=102, fansles 66.99 subcaudals, Jiales range from 
175 to 499 ma, in body length, 241.5 to 642 ma, in total 
length; adult tail Lemth/total length ratio 0,268 to 0.280, 
Females range from 141.5 to 525 ming in body length, 194 to 
722 ma. in total length; adult tail length/total length 
ratio 0,252 to 0.263, 

i have mot seen intergrades between aipinug and 
Kubiloris, tut they might be expected to occur at lower 
elevations on the northerm and western slopes of the Chiapas 
Highlands, in supralabial color and lateral stripe width 
alpinus demonstrates its relatiouship to tae widespread 
Kutdlorig. ihe darker color of tie dorswa in ghoinus, the 
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reduction in width of ite vertebral stripe, aud the over. 
laying of its light areas (such as the dorsal stripes) 

with dark pigment appear to be adaptations to reduce 
reflection aud increase absorption of solar radiation in an 
eavironment in which the activity of ectotherus is 

severely restricted by the low temperatures, 

The frequent occurrence of such scutellation variae 
tions as 3 intergenials and fragmentation of the anterior 
temporal may have been the result of increase in 
variability of seale claracters as a result of either 
expesure of the mother to low temperatwres during the 
gestation period (as demonstrated for Thagnophis elegans 
by Fox, 1948) or the effects of genetic drift on a normally 
rare variation in an cssetitially isolated population, 


Evolutionary Treads 

With the exeeption of glpinus which is even now at 
ieast semieisolated at high elevations in the Chiapas 
Highlands, the wanner in waich the geographic races of 
dbaunophis proximus waderwent the isolation presumably 
necessary for their differentiatioa is not know, although 
on the basis of their present distribution it would appear 
that some ecological factors were, and for tist matter stiil 
are,involved, Letting aside gloigug which has already been 
discussed, we find that: gubilonig is confined to the 
huaid Auer&ean tropics; disholicug occurs alwost exclusively 
in high, arid regions; subrilineatug is found chiefly on 
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the Gdwards Plateau of central Texas; grariug is generally 
Limited to the Gulf Coast of Louisiana and Texas; and 
proxinusg is distributed widely in that part of the 
daterior of central United States in which the average 
precipitation exceeds 30 inches annually. 

This distribution suggests that the features diage 
nostic of each of these major populations may have becouwe 
stabilised in a particular enviromaent as a result of 
differential selection, Characteristics which faciiitate, 
or at least do not hamper, survival in a particular environ 
ment wuld tend to be positively selected, This acens a 
reasonable if somewhat obvious explanation, but it requires 
cautious appiication. 2. pe disbolicus occurs almost 
entirely in arid regions, which migit Lead one to suppose 
that its characteristics reflect adaptation to life in an 
arid environment, Uloser exauination reveals that the 
ribbonsnake is not actually adapted to these arid conditions 
but occupies a restricted niche, persisting in tue limited 
mesic situations available in the imuediate vicinity of 
permanent water, Thus, anall disjunct populations characte 
terize much of its present distribution, am tiere is 
reason to believe that giabolicug was once continuously 
distributed wien the region in which it now cecurs was much 
more mesic, 

The black dorsus of the nominate race (as well as the 
narrowness of its vertebral stripe) may be an adaptation for 
decreased reflection of solar radiation in the cooler, 
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northern part of the rang of 2. proximug where the ability 
to absorb and retain solar heat would be an asset, The 
fact that the black race also occurs in south-central 
United States where such an adaptation would seem to have 
Little presenteday value aay indicate that 2. po. proxinus 
originally evolved in the latter area during a glacial 
advance, when conditions would save been much cooler, and 
has since extended its range northward, 


daturel History 
A brief summary of owe knowledge of tie ecology of 2, 
Broxtigusg is presented below, No cisin is made as to its 
completeness, and Sany aspects are treated in much greater 
detail elsewhere (Tinkle, 1957, has produced the most come 
prehensive study to date), 


Habitat 

liy personal experience has been the proximus is 
rather closely confined throughout its range to the vicinity 
of permanent or secipermanent bodies of water, either 
running or standing, and most Literature accounts substaie 
tiate this observation, Weill and Allen (1959), however, 
collected a.large adult beneath a log in a high, dry 
savanna in british Honduras, Open grassy situations seem 
to be preferred, but i have algo Found the species in wot 
woodlands, at a desert waterhole, and in rusielined ponds; 
and dutaven (1908) reports the occurrence of the ribbonsnake 
ain brackish mangrove swamp at Progreso, Yucatan, few 


& 
authors have referred to the sasiarboreal habits of this 
species, Specimens of pip ximus have been observed in 
bushes in british Honduras (iuséril and Bocourt, 1893), 
Kansas (Gloyd, 1946), and Nebraska (Hudson, 1942), ami i 
have collected them several feet above the water (one over 


6 feet up) in rushes in Chiapas and San Luis Potos{, 


Pood 

The diet of the western ribbonsnake is chiefly 
confined to awphibians and their larvae, and to fishes, 
Species that are definitely know: to have been eaten by 
Thomnophis omxigug (other than under laboratery conditions) 
are listed in Table 8 Taylor (1692) and Fouquetie (1954) 
have also recormied insects in the diet of the western 
ribbonenake, but it is likely that these were the result of 
secondary ingestion, Wright and Wright (1957) indicate 
tuat there is an account in the literature of 2. proxiguae 
eating mice, i believe tia they may have been referring 
to Trowbridge (1937), wno reports finding a groxigus in a 
mouse nest ina log, The snake contained Kang pipiens, 
however, not mice, sndotiermic vertebrates, lizards, 
earthworms, and other invertebrates, all of which are 
readily eaten by one or more species of gartersnake are 
apparently not voluntarily ingested by 7. proxiguge oree 
over, while sewly transformed toads are readily accepted by 
captive ribbonsnakes, adult Bugo are almost always refused, 
it may be possible that members of the Sauritus Group are 
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TABLS &,--Hood of Thasnophis proximus 


fouguette, 1954 

Fouquette, 1954 

Fouquette, 1954 

Boyer and Heinge, 1934 
Fouguette, 195% 

Gloyd, 19<6; fouquette, 195% 
Me dq Fouquettea, Jr, pers, « 
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Fouquette, 1954 

Fouquette, 1954 

Gloyd, oot Fouquette, 1954 
fouguette Py 9 Sly 

Fouquette, 1954 
froworidge, 1937; Clark igd93 
Fouquette, 1954 

personal observation 

Wright aml Bright, 1957 
personal observation 
Touquette, 1954 


Fouquette, 1954 
C, 4, Uyers, pers, comi, 


Myers, 1957 
Fouquette, 1954 
Fouquette, 1954 
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not as well adapted physiologically as other gartersnakes 
te tolerate the toxic parotoid secretions of adult toads, 

When food is readily available, a ribbonsneke may 
continue feeding until it is interrupted or there is no 
nore food, Laughlin (1959) reports that a single 2, 
proxiuus contained 64 metanorphosing toads of an unidenti- 
fied species; and Klein (1949) observes that ribbousiakes 
(as well as several species of watersnake) feeding on 
aggregations of fish, tadpoles, and frogs in pools left by 
a drop in water level of the San Antonio Aiver, gorged 
themselves to the point that many of the snakes, especially 
the juveniles, ate theuselves to deatine 

Ribbonsnakes are as active at night as during the day, 
at least where nocturnal tesperatures permit, and apparently 
feed as readily at one time as the other, lear Cludad 
Mante in Tamaulipas, KH, J. Fouguette, dr, (pers, coma.) 
watched a Z. pmsimug stalk a calling Sailisca baudini. 
When the frog*s vocal sacs moved, the snake moved closer, 
stopping each time the frog stopped calling. 


eproduct ion 
Tinkle (1957) has found that ribbonenakes in south- 
eastern Louisiana reach seal maturity in approximately 2 
years and st a minimum body length of 485 mm, in females 
and 410 om, in males, Gloyd (1926) reports that a Aansas 
female with a body length of 435 mm, bore young, amd 
Carpenter (1956) notes the sam thing for a fewale from 
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Oklahoma with a body length of 460 ma, Clark (1949) 
records a brood from 4 2-«inch female from northern 
Louisiana, if he is referring to total laigth and if the 
animal has a complete tail, its bedy Length is probably 
betwoen 350 and 360 mm, The auallest gravid females whieh 
il have examined measure 355 (British Honduras), 365 
(Veracruz), 390 (Veracrus), 442 (southeastern Texas), 45065 
(Veracruz), and 454 (San Luis Potest) mm, in body Length, 
The fact that five of these six animals are from tropical 
Aserica may indicate that sexual maturity is achieved at a 
smaller size in that region, Extrapolating from Tinkle's 
data we can estimate that males in Mexico ani Central 
America probably mature at a body length of 300 mm, or 
sligitly longer, 

Mating apparently takes place soon after the spring 
emergence (in areas wiere there is winter inactivity), 
Carpenter (1953), Neill and Alleu (1959), and Tinkle (1957) 
all having found gravid females as early as April, The 
young are usually born in late duly or early August, but 
dates range from 10 duly (Tinkle, 1957) turough i4 September 
(Carpenter, 1953). Brood size ranges from & (Carpenter, 
1958) to 27 (Klein, 1949), the mean for 34 broods being 
12,8 individuals, The size of tiw brood tends to increase 
with the size of the female, Avaiiable data on body length 
of newly born I. proximgug are swmarized in Table 9, There 
is much variation between broods in sive of individuals 
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Libs Jowmbody length of newly born shaynopnis proxiaus 


a 


b 


St. Charles Parish, La, 187 -~220 


St. Charles Parish, La, 
188 e221, 
1900 5=206 


176, 5-179 
170 176.5 


Alexander Co,, Illinois® 151 =162 


soutnern Oklanona® 
192 e225 


199 -<04 
165 «174 


156 160 
148 = 1 56 
Bastern San Luis Potosi” ‘ 
164 «168 


i 3 muaber of individuals; A s mean; 4 s range 


Sata from Tinkle, 1957 

personal observation 

Chata from Ny J, Rossman, 1958 
ata from Carpenter, 1958 
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at birth, but if such sice varies geographically it is not 
readily apparent, Males average larger than females at 
birth, but smaller as adultes, 


Parasites : 

Harwood (1932) reports finding the helminths 
Rhabdias vellami and Kalicevhalus agkistmodontis in the 
lungs and stomach, respectively, of Inennopkis proximuge 
in examining KCZ 53912, an adult female groximus from near 
Merida, Yucatan, i discovered a auali tick embedded on the 
left side of the head at the junction of the anterior 
temporal, Lower postocular, and sixth supralabial, Or, 
George Anastes has identified it as a nymphal sta;e of the 
genus lxedes (species undetermined), 


THE GASTZAN RLIBBONSNAKE 


. Zhemnephis seuritus (Linnaeus) 

Coluber saurita Linnaeus, 1766: 385 
Natrix gaurita Herren, 1820: 122 
Txovidonotus gaurits Yolie, 1&é7: 535 
Leptopiis gauritus Holbrook, 1842; 21 
Thamnophie gaurdtea Fitwinger, 1843: 26 [by implication] 
Bubeinis saurkta baird & Girard, 1653: 4h 

Eutaenia sackendd Kennicott, 1659: 96 
| Bubeenia saurita Kennicott, 1459: 9¢ (by implication] 
Lxuanomiodon chalceug Cope, L860: 558 
imvidonotus (Lutainia) sauritug Jan, 1863: 69 
Zropidonotus souritug Garman, 1883: 23 
Butacnia sackeni Davis and ice, 1383: 39 
Thampovhis sackenis Locnnbery, 1674: 329 
Thawnophis sauritug Stone, 1906: 164 
Thamnovhis sackeni Deckert, 1916: 31 


Leotyoe 
Since the holotype (collected in "Carolina") is pree 


suaed to be lost, Schmidt ad Conant (1955-57) have 
designated as neotype, Ciii 73119, an adult fomle from 
15 miles UNS Charleston, terkeley County, South Carolina, 
collected 20 July 1953 by John wuinby, 
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Polvew sat er et) 

A mederately largo, long-tailed member of the genus 
ihamnophis characterized by: 19-19-17 dorsal scale rows; 
a single preocular; 7 or & supralabials, the third and 
fourth or fourth and fifth, respectively, entering the 
orbit ; 143 to 177 ventrals; 94 to 136 subcaudals; lateral 
stripe on dorsal scale rows 3 and & (row 2 is occasionally 
involved); labials and ventrals without black markings; 
dark ventrolateral stripe always present and broad; 
parietal spots frequentiy Lacking, when present they are 
gaall, and rarely in contact or brightly colored; hemie 
penes short, extending to the eighth subcaudal when 
inverted; maxillary teeth aumerous, usually 29 to a side, 


SOULS 

this species ranges from Michigan, southern Untario, 
and southern diaine, southward east of the Mississippi 
iver to the nortaern side of Lake Ponchartrain in 
Louisiana, and to the Florida Keye (Figure 6). There is 
an isolated colony in central Nova Scotia, ami there may 
be one in northern Wisconsin, The species apparently is 
rare in much of the interior of eastern United States, 


Variation 


Sexual binorphian 


Thamnophis sauritus shows sexual dimorphism in the 
game characters as does 2. proxigug, and to about the sane 


Figure &,<--Distribution of fin none gauritus in the 
United States and Canada, Solid dots represent specineis 
examined; open cireles are literature records, Stippled 
areas represent the probable zones of intergradation between 
subspecies, 
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SEPTENTRIONALIS 


oF, 


9% 


degree (see Table 3), in populations for which at least 
five snakes of each sex are available, the difference in 
mean number of ventrals ranges from 0,8 scales in favor of 
the fesales (Charleston County, South Carolina) to 5.7 in 
favor of the males, he greatest dimorphias occurs in the 
western half of peninsular Florida; in other areas the 
degrees of dimorphism does uot appear to vary goographically, 
The populations from wiich at least 15 adults of each sex 
are available are compared in Table 10, 

sexual dimorpihiau in subcaudal nuwber also agrees 
well with that exhibited by I. oroximug (fable 5), but does 
not vary as widely, There are no samples with at least 
five of each sex in which wales have fewer subcaudals than 
the females, The mean differences range from 3,4 (southe 
central Mississippi) to 10,2 (southeastern Pemsylvania), 
There does not appear to be any geographic variation in this 
character, Those populations for which at least ten adults 
of each sex are available are compared in Table ll, 

Females average Longer than the males but have a proe 
portionally shorter tail, The largest female exanined 
(UF 12120 from Dade County, Florida) has a body Length of 
670 mae, & tail Length of 346 mm, The largest male (UMiZ 
106313) ie also from Dade County and has a body 537 aa, 
long and a tail 283 mu, long. Wright and Wright (1957) 
cite a lew Jersey male with a total length of 642 wa, 

The mean differences in adult tail Lengtii/total 
length ratio ranges from 0.007 to 0,014 (in all populations 


quesred t sv pescerdxs soveSzeatp ro queTatyyeoo 
= oq9 fsueem weemqeq souereryTp & wo fevem @ yy fsTenpratput yo szequmu # 9 


O9°OFL"0ST $7 
: 5 %Z*Or2°"ST 86-62 
eg*ose*sst = odz 


60°09 Tt 07° 
Grrortc*z 9°€ 
€T°OTEEPE YS 


B5°OST°EST «= -OT. 
66°OF8*LST «ST 


UBITHOTM wrerynes 
SPMoTy Terques-uqiog 


ePTIOTy ureysoarymos 


F 


RY ut sTesrqwea uy wepydsourp Ternceg==*OT wrTayE 


v8 


queo.te? © ev pessordxe soveTeATP FO qwerotyreco 
w= “99 ‘Seem roemqeq eouerey;yTP ws WI fueow s yw fsTenprATpUT yO zequmu = # 


62°Tx0°EOT OT 
Oz*TFO°STT ST 
96°Os7°STT OF 


ee*orzo"s = E°*S 
6e°orS4*o = LL 
6e°0Fs0"9 «= 8 *L 


OT*TSE*SOT OT 
€2°TsE°fz7t 30 o2T 
26° T3E°O2T TT 


wetruoTy mrerynes 


SPLOT ys, Tesrques-4yz0y 


VPracTy wreqsentiynoc 


Seely, UT eTepnvoqns uy wetydzrowmyp Termreg==*TT TTaYT 


99 


nales have a proportionally longer tail than the females). 
Hoan tail leagth/total length values range from 0,313 to 
Oe375 in males, 0,<99 to 0,350 in ferales, 

Although females have proport ionally longer muszles 
than the males in five of seven populations in which mguzzle 
length/frontal length values are available for at least 
four adults of each sex, the means for ali popuiations 
measured are almost identical, in males they range from 
0.628 to 06715 (mean 0,666), in females from 0,607 to 6.707 
(moan 04669). 

Caudedorsal scale row reduction cecurs more posterie 
orly in males than in females, The reduction formulas for 
UF 12187—i,, an adult male from Charleston County, South 
- Carolina, and UF 12163, an adult female from Hyde County, 
lioxth Carolina, are presented below, 


ur a rysshed ipsepeled geet iste ped 
sms onan casa atte eta 


ur iiss eb aanBldle ron dlO, sapien) 
F  gebhza ypatag0) 2207) 


Ontogenetic Variation 
in certain populations the mean number of ventrals or 
subcaudals in juveniles is higher than that of adults, in 
some it is lower, and in stili others it is identical, 
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There is apparently no consistency to this variation, 
Newly born 7. gauritug have proportionally shorter tails 
than do the adults (Table 6), Coefficient of ontogenetic 
divergence values are comparable with those obtained for one 
population of I. proximug except in the case of southern 
Florida females which exhibit almost no change in propor. 
tional tail length from birth to adulthood (Table 6). 
Females of two broods from southern Florida (broward and 
Collier Counties) are unique in having proportionally Longer 
tails than the males of the same brood; the situation is 
reversed in the adults, 

in the Great Lakes region and ia northwestern 
peninsular Florida, where adults have either a black or very 
dark brown dorsusa, the dorsum of juveniles is approximately 
the same shade of brown as in juveniles from areas where 
there is no pronounced darkening of the dorsum with age, 


individual Variation 
Characters which neither vary geographically nor show 
sexual or ontogenetic variation are discussed below, Data 
on head scales refer to one side only, Individual variation 
in meristic characters is summarized in fable 12, 


Uculars 
None of the 957 2. Sauritus exauined has more than 


one preocular, /Vostoculars are usually 3, with & the most 
frequent variation, 
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Tensorals 

There is usually 1 anterior and 2 posterior teaporals, 
but this character is highly variable, Unlike I, proxinus, 
there is no population which has * high incidence of frage 
mentation of the anterior portion of the anterior tenporal, 


pupralabials 

The number of supralabials varies geograpliically; 
the infrequent interposition of small scales between 2 of 
the normal supralabials does not vary in this manner, 


Aniralabials 

fen is the usual number, 9 the most frequent varia. 
tion, Jnfralabial nuaber is move variable in gauritug than 
in proximus. Ten individuals of gauritug have 2 more 
infralabials on one side of the head than on the other; no 
Specimens of proximus have that Large a difference betwoen 
the < sides of the head, 


dutergenials 


Two is the usual condition; 3 is the most frequent 
variation, but it does not have a high incidence of 
occurrence in any population, 


Veutrais 
Anomalous scutes between the terminal ventral and the 


anal plate occur in 9,0 percent of the specinens exauined; 
4,6 percent, including a few of those just mentioned, have 
partial scutes elsewhere on the venter, 


es) 


Subcaudals 
Fusion of 1 or more pairs of subcaudals occurs in 
2.2 percent of the material examined, 


Lorsal seale rows 

The great majority of individuals examined Kave the 
typical 19eljel7 formula; only two aiisals have a maxiaun 
number of rows in excess of 19, 


Reduction takes place by loss of row & on both sides 
of the body in 36 of the 58 specimens exanined for this 
character, and the fourth row is involved in the reduction 
on one side of the body in all but tivee of the remaining 
individuals, Those three lose the fifth row on both sides, 
One snake drops row 6 on one side of the body, 

The reduction occurs oppesite ventrals 76 through 106 
(mean 89,8) in males, 71 through 101 (mean 87,0) in 
females, There appears to be a rough, positive correlation 
between total number of ventrals and point of dersal scale 
row reduction, but the correlation dows not seem to be as 
strong as that observed in proxigus,. 


fabtern and coloration 


Presence or absence of parietal spots, aid size when 
present, vary individually as does extent of the black poste 
orbital vitta and width of the black paravertebral stripes 
waich border the vertebral stripe, 


in, 


Geographic Variation 

Although 2, gauritus has a galler range than I, 
akoximus, it nevertheless exhibits a considerable amount 
of geographic variation, some of the patterns of character 
distribution being even more complex than those observed 
in proximus, As in the discussion of proxigus, all 
meristic and proportional data presented below are based 
ou population sauples, | 


vupPelabia is 
Throughout peninsular Florida to the vicinity of 


Tallahassee in the west, the Okefenokee Swanp region in the 
north, aid through coastal Georgia north to Jasper County, 
Souts Carolina, 91.8 percent of the snakes have & suprae 
labials on both sides of the head and 5.5 percent have 8 on 
one side, A rare variation, the presence of 9 suprae 
labials, occurs only in castern Florida, Throughout the 
rest of the range of this species, only 9.1 percent of the 
specimens have 5 on both sides, Another 10,8 percent have 
8 on one side, 7 on the other, Almost all of the remaining 
80.1 percent have 7 supralabials on both sides of the head. 
The few that do not, have 6 on one or both sides and all 
but one of these animals is from Jilehigan,. 


Yentrais 

Variation in nuaber of ventrals is exceedingly 
complex and can best be visualized by reference to Figure 
9. dn southeastern couisiana and adjacent Missisoippi, 


Pigure 9,«<Geographic variation in ventrai number of 
in the United States ami Canada, Black 
tches represent the areas from which saaples were taken, 
fhe upper numbers associated with each blotch are the 
sample mean and sample sige (in parentheses) for males 
the lower numbers present the same data for females, “hen 
a line appears in place of either the 2 or Lower 
nuabers,it signifies that no specimens that sex were 
present in the sample, 
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males have 4 gean of 158.7 venvrals, feuales 157,5, 
Fopulation samples frou southeastern Mississippi (exclue 
Sive of the Biloxi area) and the Nobile Bay-«Pensacola Bay 
area agree closely, but the snakes in southwestern 
“Mississippi have a mean of 6 to 7 more ventrals in males, 
52 in females, From thenee north-northeastward to northern 
indiana (exclusive of central Tennessee) the mean number 
of ventrals in females is almost invariable, The mean for 
mates increases slightly over this distance and reaches 

its peak (167,6) in central Indiana, in rorthern Indiana 
males the mean ia about 23 scales lees and it decreases 
Gradually but steadily northward in Michigan to the Straits 
of Mackinac, the mean in extreme northera tidchigan being 
reduced by another 6 scutes, The female mean ventral 

count crops by 3 scales between northern indiana and 
Southern Michigan, then reduces more Gradually northward, 
being another 5 scales less in extreme northern Michigan, 

4 series of females (no males available) from extreme 
Southera Ontario agrees well with females of northern 
indiana, and those from central Ohio have only slightly 
lower means, Wortheastward from these populations the mean 
number of ventrals in both sexes decreases abruptly, by 
about 4 stales in populations south of Lake Srie, end then 
tapers off gradually in western New York and eastern 
Ontario, A series of seven females (no males available) 
from the vicinity of Pittsburgh agrees closely with females 
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from the northeastern Ohiow-northwestern Pennsylvania area 
in wean ventral number, One hundred miles to the south, in 
eastern est Virginia, the mean number of ventrals in both 
sexes decreases abruptly; there are 7) scales less in 
females, There also appears to be a clinal reduction in 
ventral number from central Ohio into West Virginia and 
eastern Kentucky, The reduction in this case is also 
abrupt, a decrease of 115 (females) to 13 (males) taking 
place over a distance of less than 200 miles, 

The snakes in central Tennessee have means at least . 
9 scales less than those of the populations to the west of 
the enmnessee Liver, A series frou the vicinity of Biloxi, 
Mississippi, has a mean of 5 to 6 fewer ventrals than the 
populations surrounding it and no more than 50 miles 
distant, Snakes Jroa southeastern Alabama and southern 
Georgia (exclusive of the coast) appear to be similar to 
the biloxi animals in mean ventral count, but more speci. 
mens are needed to determine just how well they agree, and 
if the two are connected by populations in southwestern 
Alabama north of Mobile Bay, 

One hundred-and-fifty miles east of the Mobile Bay.. 
Pensacola bay area in the Apalachicola fiver valley the 
mean number of ventrals decreases by more than 9 scales, 
The populations just to the north in southern Georgia have 
means less than 4 scales higher, A single adult female 
(UF 7385) from St, Vincent's Island off the mouth of the 
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Apalachicola iver has 161 ventrals, almoat 13 wore tuan 
the mean for the Apalachicola Valley series, from thence 
eastward and southward in the western coastal lowlands to 
southern Plorida, and northward in the eastern coastal 
Lowlands to about the latitude of Daytona Beach, the mean 
nuaber of ventrals is remarkably constant, ranging from 
163.3 to 164,8 in males, 159.2 to 160.7 in females (females 
of the westecentral Florida and males of the east-central 
Florida populations have means 1 to 2 scales Less than those 
just mentioned), In the central highlands of Florida and 
in the eastern coastal lowlands sorth of Daytona Seach, 
ventral counts abruptly decrease, the means ranging from 
156.4 to 157.8 in. males,i53,6 to 154.9 in females, Ventral 
number falls off sharply to the north in inland Georgia, 
but on the coast it varies from the sean range stated for 
northern Florida by less than 1 scute in females and less 
than 3 in males (larger series of males will undoubtedly 
reduce the variance in means) from northeastern Florida to 
central New Jersey, tience inland up the west side of the 
Hudson Aiver to the vicinity of Albany, New fork, On or 
adjacent to the Piedmont from the Savannah Miver to southe 
eastern Pennsylvania, mean ventral counts are < to & 
scales Less than on the outer Atlantic Coastal Plain, 

In these inland populations the nuaber of mean ventrals 
increases to the north, but by less than 1) scales in 
females, somewhat more in males (too few males are 
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available from the southern localities), These populations 
agree rather woll in mean number of ventralis with those 
Located in extreme northern Georgia and eastern West 
Virginia, 

On Long Island and at scattered localities in New 
York east of the Hudson River as far north as Lake George, 
the ventral count in females rises abruptly to a mean of 
158.0; there is virtually no change in males, As counts 
in New England females are somewhat lower, this change does 
not appear to be associated with any clinal trends, in 
central New England means for females range from 154.4 to 
156.1; only the southern New Hampshire sample has a 
sufficient number of males to place any reliance on the 
resulting mean (1.¢,, 158.0), Thus, tiese populations show 
a slight increase in ventral number over the relatively 
stable Atlantic Coastal Plain series, but this trend is 
abruptly reversed in southeastern Massachusetts, Maine, and 
liova Scotia, where the means are between 152,1 and 154.0 
in males, 149.3 and 152,0 in females, 


subcoudels 
Variation in subcaudal nusber appears to be almost 


chaotic when viewed in terms of local populations, and a 
meaningful evaluation is further haapered by having so few 
individuals with a complete tail in the majority of the 
series examined, A goneralized pattern can be described, 
but see Figure 10 for details, Mean subcaudal counts in 


Figure 10,.--Ueographic variation in subcaudal nuaber 
of Sauritus in the United States and Canada, 
Black blotches represent the areas from which samples were 
taken, The upper nwabers associated with each blotch are the 
sample moan and sample size (in parentheses) for males; the 
lower numbers present the seme data for females, Shen a 
line appears in place of either the upper or lower nuubera, 
it signifies that no specimens of that sex were present in 
the sample, 
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in males almost always exceed 120 in the area south of the 
Ohio River on the west, and as far north as southeastern 
Pennsylvania, northern New Jersey, and possibly Connecticut 
on the east. Within this area the weans exceed 125 in 
eastern Virginia, coastal Georgia, the southern four. 
fifths of peninsular Florida, the Mobile Bay..Pensacola Bay 
area (the highest mean, 131.8, occurs here), southwestern 
Mississippi, and northern Mississippi, The mean number: 
decreases to the north, males from populations in northern 
indiana, Michigan, Ontario, and Maine not having over 112, 
Females from this northern area have less than 105 mean 
ventrals, The mean number in females increases southwam, 
rarely being less than 112 south of New Haapshire, south- 
eastern New York, Pennsylvania, Ohio, and central Indiana, 
The mean exceeds 120 in females from northeastern Florida, 
southeastern Florida, west-central Florida (the highest 
mean, 122,35, occurs here), Levy County, Florida, the 
Mobile Bay--Pensacola Bay area, am sorthern Mississippi, 


Eroportions 
itelative taii Length is fairly constant in the area 


dying south of the Ohio River, and in southern Pennsylvania, 
New Jersey, and southeastern New York, Means of tail 
length/total Leagth values in males usually fall between 
0.345 and 04355, in females between 0.335 and 0.345. 

Means are in excess of 0,360 in males from central 

Tennessee and the mid-Savannah River area, ami as high as 
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0.376 in a small series from eastern West Virginia, In 
three New England series the mean for males is 0,343 as 
compared to 0.352 in New Jersey, in females it has 
decreased from 0.342 to 0.330, The one male available 
from Nova Scotia (NSNS unnumbered) has a value of 0,310, 
Males from western New York, northwestern Pennsylvania, 
Ohio, and southern Indiana have means ranging from 0,327 
to 0.336; means in females range from 0,317 to 0,319, in 
northern Indiana and Michigan means in males range from 
Oe510 to 0.315, in females from 0,299 to 0,308, In eastern 
Yaterio the mean for females is 0,314, 


Pattern 
The vertebral stripe is frequently poorly developed 


or lacking in the snakes inhabiting poninsular Vlorida and 
southeastern Georgia, Since the stripe in this area is tan 
in color, often only a shade lighter than the color of the 
dorsum, the loss of the stripe is brought about merely by 
elimination of the narrow, black ‘orders of the vertebral 
stripe, There is almost always at least a faint indication 
of a stripe for a short distance immediately in back of the 
head, Throughout the rest of the range the vertebral 
stripe is always present and distinetly margined by the 
black paravertebral stripes although the latter may vary 
greatly in width, din the Great Lakes region, where the 
dorsum is usually black or nearly black, the stripe is 
often narrower and involves sowewhat less than one-half the 
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width of each paravertebral row of scales (in addition, of 
course, to all of the vertebral row), The vertebral stripe 
in 2. preximusg is also frequently narrower in the northern 
part of the range, 

in peninsular Florida and southeastern Georgia the 
lateral stripe is narrow, always oecupying less than half 
of one of the two rows on which it is situated, and . 
usually lese than half of both rows, din the region of the 
Great Lakes, dorsal scale row « is frequently involved in 
the lateral stripe to a slight degree on the anterior por. 
tion of the body in addition to the normal 3 and 4, thus 
paralleling the condition typical of Zhagnophis butleri, a 
species which inhabits part of this same area, The cotie 
dition cannot be said to typify meubers of the populations 
in this region, but it does have a auch higher Lrequency of 
occurrence here than elsewhere in the range of the species, 
Animals with an anteriorly widened lateral stripe have also 
been observed in samples from central Tennessee, eastern 
West Virginia, and western Pennsylvania, where they are 
not associated with a black dorsum, CAS 15680 from West 
Virginia and NMC 3090.2 from Nova Scotia have rows 3, 4, 
and 5 incorporated in the lateral stripe, 


foloration 
The dorsuz is tan or brown in peninsuler florida and 


coastal Georgia, except in western Levy County, Florida, 
and thence northwestward along the coast te a point almost 
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due south of Tallahassee, in this area the dorsum is 
usually a very dark brows to black in color, it is also 
black or very dark browa in Nova Scotia, Maine, and the 
Great Lakes region, Southward throughout tie rest of the 
range (except peninsular Florida and coastal Georgia) the 
dorsum is a reddish brow, 

da ribbonsnakes from peninsular Florida and south- 
easter: Georgia the vertebral stripe is usually some slade 
of tau, occasionally with a metallic luster, or is lacking, 
Outside this area it is usually some shade of yellow, 
occasionally overlain with dark pigaent in the Great Lakes 
region, 

The lateral stripe is yellow throughout most of the 
range of the species; it is cccasionally white at scattered 
localities on the Florida peninsula, In western Levy 
County and in the coastal area to the northwest, the 
lateral stripe is usually a light blue or bluish white, 


Liscussion 
Geographic variation is for the most part of the dis. 


cordant type discussed previously in conjunction with J, 
proxinus. Like that species, I. gauritug has tw major 
zones of concordant character transition, There is an 
abrupt change in supralabial auaber, lateral stripe widta, 
vertebral stripe color, am siso a slight change in color 
of the dorsum between the peninsular Floridae-southeastera 
Georgia area and the region to the north and west, This 
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transition may be related to the fact that most of 
peninsular Florida is believed to have been isolated from 
the mainland, in the form of islands, during shifts in the 
Levei of Pleistocene seas, 

The other transition gone appears to be associated to 
a certain degree with the southern limite of Pleistocene 
glaciation, the animals occupying the previously glaciated 
area having a darker dorsum, a relatively shorter tail, 
and fewer subcaudals than are found in the populations 
south of the glacial boundary, This relationship breaks 
down in northern New Jersey, eastern New York, and southern 
New England where long-tailed shakes with a brown dorsum 
and high subcaudal counts range well into glaciated 
territory, 

The elements of color pattern have less observable 
geographic variability in 2. gauritug than does the aunber 
of ventrals or subcaudals, 


taxonomy 
The population samples examined appear w represent 


four major populations which replace each other geographi- 
cally, These are defined on the basis of differences 
chiefly in color pattern, but also to some degree in 
scutellation and proportions, The salient features of 
these populations are discussed below within the framework 
of their formal deseription as subspecies, 


us 


The following key for distinguishing adults of the 
four races of 2. gauritug was designed primarily for use 
with live material, Jf only preserved specimens are 
available, attention should be paid to geographic provenance 
of the sample, 


Key to the Subspecies of Phannophis sauritus 
l. Supralabials 7, occasionally 8; vertebral 
stripe some shade of yellow; Llaterai stripe 
not narrow, occupying 1/2 or more of both 
rows 3 and sascseeneresesesesee & 
i*, Supralabials &, rareiy 7; vertebral stripe 
tan, or lacking, lateral stripe arrow, 
occupying less than 1/2 of eitaer row 3 or 
&, or DOU ee we ee eee eee ees ere 3 
2(1). Dorsum reddish brown; lateral stripe rarely 
widened anteriorly; tail relatively long 
{mean tail length/total length usuaily 
exceeding 0.340 in males, 0,330 in 
females) .. 60s Teo Se gauritus (p. lig) 
2*(1). Dorsum velvety black or very dark brown; 
lateral stripe frequently widened anteriorly, 
involving row 2; tail relatively short 
(mean tail Length/total length usually 
not exeeeding 0,335 in males, 0,320 in 
females) ..... Ze Se Santentrionalig (p, 121) 


3(1'). Dorsum tan or brown, rarely very dark; 
lateral stripe yellow, occasionally 
waite «cscescces Ke Me anthems (pe 126) 
SL") Dersum very dark brown or black; iateral 
stripe bluish white or Light blue, occasionally 
nites bd bee 6 e 4 86. ae ee ee eee 


Aecountsof Subspecies 
Thagnophie gauritus gauritus (Linnacus) 
Thaanophis sauritus sauritus uthven, 1908: 112 [by 
implication] 

lieotype. The data presented for the species (ps. 92) 
apply here, 

Definition, A subspecies of Thamneuhis saur.tus 
characterized by 7 supralabials, a reddish brown dorsuwa, @ 
goldea yellow vertebral stripe, aid a relatively Long tail. 

Range. The nominate race ranges from southera New 
Bagland, eastern lew York, lew Jersey, and eastern 
Pennsylvania, westward through goubhern Ohio and southern 
indiana to the Mississippi River, south to the vorthern 
edge of Lake Pouchartrain on the west ani to nortiwestern 
Florida and Georgia (exclusive of the southeastern third of 
the state) on the east, 

Description of neobypee Seuteliation is as follows: 
oculars 1+3, temporals 143, supralabials 7, infralabials 


snata on seutellation and proportions are from Schmidt and 
Conant (1956-57). 


a 
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10, dorsal scale rows 19-19-17, veatrals 156, subcaudais 
113. body length is 368 un,, tail length 202 mm,, tail 
lenagthn/total length ratio 0.34 (0.342 if carried to another 
decimal place] . 

inasmuch as Schwidt and Conant's (1956-57) descrip. 
tion of the neotype is based on a preserved Specimen, the 
following color notes are presented for UF 12187-1, an 
adult male collected 1.5 wiles & Kavenel, Cuarleston County, 
South Carolina, by Nita J, tossman amd Douglas A, Kossman: 
dorsua reddish brown (Baers ami Paul 14512), a shade 
Lighter below the lateral stripe; vertebral stripe golden 
yellow (12d2); Lateral stripe light yellow (10HL); venter 
cream (9F1); dark ventrolateral stripe broad, occupying 
1/4 the width of a ventral scute on each side; chin shields 
and infralabials white, supralabials yellowish white, The 
light postocular spot is confined to the lower postocular; 
the black postorbital vitta is broad, The tiny parietal 
Spots are separate and yellow, margined narrowly with 
black. 

Discussion. Meristic and proportional character- 
istics of the nominate race way be summarized as follows: 
2 to & postoculars; itl to 2+3 temporals; 6 to 8 supra- 
jabiais; 6 to ll infrelabials; 1 to 4 intergonials; 17-1é- 
17 to L9-l9-17 dorsal scaie rows; males 1458100, females 
143016) veutrals; males 106-136, females YOe130 subcaudals, 
Males range from 124,5 to 451 am, in body length, 185 to 
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665 mm, in total length; adult tail Length/total Length 
ratio 0.333 to 0,383, Females range from L129 to 636 am, 
in body length, 190 to 956 am, in total length; adult tail 
length/total length ratio 0.317 to 0,386, 

My concept of the color pattern in 7, g. sauritus is 
based on living specimens from Cape May, Sussex, ami Warren 
Counties, New Jersey; iyde County, North Carolina; 
Charieston County, South Carolina; Sarvour County, Alabama; 
and Forrest County, Mississippi, as well as a colored slide 
of a snake from Burlington County, New Jersey, and color 
notes on one from Tolland County, Connecticut (the slide 
and color notes were contributed by Robert K, Grant, dr., 
and Sam Sweet, respectively). Intergradation between 2, g, 
Sauritus and £. 9. sagckeni, and between gauritug and 
Septentrionalis, is discussed later, 


Thasnophis sauritus sestentrionalis,+ new subspecies 

Hglotyps. Ui 1217902, an adult female from Michigan 
Hollow, near ithaca, Tompkins County, New York, collected 
20 May 1959 by John A, Bartley. 

Definition, 4A subspecies of Thamophis sauritus 
characterized by 7 supralablais, a velvety black or very 
dark brown dorsum, a yoliow vertebral stripe, often over 
dain with brow pigment, and a relatively short tail, 


4Refers to the northern distribution of this race in 
relation to the range of the species, 
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Sange. This subspecies extends from Nova Sootia, 
Maine, and possibly central New Hampshire west through 
southern Ontario and western New York to extreme nortiern 
Michigan and central indiana, There may be an isolated 
colony in northeastern Wisconsin (see Discussion), 

Descriztion of holotype. Seuteliation is as follows: 
oculars 1+3, temporals lt<, gupralabials 7, infralabvials 
10, itergenials <, dorsal scale rows 19-19-17, veutrals 
150, subcaudals 106, ody length is 574 mwa,, tail length 
271 ma,., tail length/total length ratio 0,321. 

Tae dorsum is velvety black on the anterior 2/3 of 
the body, very dark brown posteriorly; below the Lateral 
stripe the dorsum is dark brown (Maera aad Paul 712), 

The vertebral stripe is yellow, but so heavily overlain 
with brown that it is impossible to determine the exact 
shade; the Lateral stripe is a light yellow (10J1), The 
venter is pale green suffused throughout with tan; the dark 
ventrolateral stripe is broad, occupying 1/5 the width of a 
ventral on each side, The chin shields and infralabials 
are wiite, the supralabials a pale greenish white, The 
head is black, henee no postorbital vitta is visible; the 
parietal spots are lacking, 

biscugsion. Meristic aml proportional cimracter- 
istics of this subspecies are as follows: < to 5 poste 
oculars; i+l to <+3 temporais; © to 6 supralabials; 7 to 
Ll infralabials; 1 to 3 iuteryenials; 16-19-17 to ly-2leld 
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dorsal scale rows; males 152-177, fewales 1),4.169 ventrals; 
males 960123, females 94-114 subcaudals, Males range from 
125.5 to 433 au, in body length, 179 to 652 wu, in total 
length; adult tail Length/total length ratio 0.298 to 0.333. 
Females range from 128 to 574 am, in body length, 124 to 
S45 mm, in total length; tail. length/total length ratio 
Ge288 to 053356 

In defining 72. Be Bs 


utpionalig aad in atteupting 
to delimit its range, 1 have had access to living ribbon 


snakes from Monroe and Toapkins Counties, Sew York; 
Trumbull County, Ghio; Hillsdale and “ashtenaw Counties, 
Michigan; and Marshall County, indiana, as well as colored 
slides of two Live individuals from Honey Harbour, Untario, 
and color notes on a series of specimens from Kondeau 
Provincial Park, Ontario (the slides and notes were 
generously provided by Bruce Aciridej), Sach of these 
animals has a dorsum which is black or very dark brow on 
at least the anterior half of the body, usually more. 
Locating the gone of intergradation between 
aeptentrionalis end gauritus by examination of preserved 
specimens is made difficult by the fact that what was a 
black dorsum in life may become a dark brown dorsua after 
several years storage in preservative, particularly if the 
animal was approaching eecdysis at the time of its preservae 
tion, Nevertheless, by cautiousiy treating color garnered 
from preserved specimens am) by utilizing relative tail 
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length values and the color data available from live 
material, sowe estimate of the southern range limits of 
this subspecies may be made, A much more accurate delini- 
tation will be possible when more live specimens or color 
notes becone available, 

The northern Indiana population clearly belongs to 
Septentrionalig, the central indiana snakes appear to be 
close to that subspecies (although they aay possibly be 
intergrades), and the series from southwestern Indiana-- 
southeastern illinois either represents gauritus 4 
geptentrionglis intergrades or gauritus, Two adult sales 
(UMAZ 107916, L0S609Z) from the Muscatatuck diver in southe 
eastern indiana near the glacial boumlary appear to be 
Bauritus. The zone of intergradation probably extends 
through central Ghio, The color pattern of a live adult 
female from Licking County in south-central Ohio is typical 
of sgauritus, but the suake also has a relatively short 
tail, Ob 756 from Jackson County in the soveiwrn part of 
the state is definitely a gauritug, Sortheastern Unio 
ribbonsnakes are meubers of the northern race, and so pres 
sumably are the populations in adjacent Pennsylvania 
although their status is not clearly understood, Sibbon- 
snakes from the vicinity of Pittsburgh probably are interes 
grades, All the West Virginia animale examined appear to 
be gouritus, with the possible exception of Ch 26127 from 
Preston County which appears to have a black dorsum, — 
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although all other characters agree with the nominate form, 
i fae eastern New York and southern and central sew 
Sngland ribbonsnakes all appear to be gauritus, but the 
southern tiew Hampshire sample may be representasives of an 
intergrade population, 1 have included the anal. series 
from Maine in geptbentrionabig because it appears that tuese 
animals may have had a black dorsum in life, aud at least 
one of thea (MCZ 699) shows anterior widening of the lateral 
stripe, This population seeas to be disjunct from the main 
body of the range of septentrioualis, but the literature 
records for Besex and Franklin Counties, liew York (Weber, 
1928, and Svermann, 1918, respectively), probably are based 
on members of this race, aud future collecting in central 
liew Hampshire and central Vermont may woll close the gap. 
Bleakney (1951) notes that the 7. gauritus he cnliected in 
Nova Scotia were black, with yellow stripes, The only 
specimen of that series which has a complete tail (i6MS 
unnuabered) has the low tail Longth/totel dength value 
characteristic of 7. se acptentrionalis. This population. 
is unquestionably a relict; the probable cause of the dise 
junction is discussed by Bleakney (1958). 

Dickinson (1950) reports that 4, Kk, Susuki observed 
a ribbonenake at bass Lake, Marinette County, Wiscousin, 
but that the specinen was not preserved, Severtheless, 
there is a specimen of ZI. gauritus in the Nilwaukee Public 
Museum collection (MPM 1829) which is listed as having been 
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collected by Suzuki in Marinette County at Bags Lake, 
Despite this confusion, the specimen agrees fairly well 
with Miichigan goptentrionalig in details of scutellation, 
and vow 2 is clearly involved in the lateral stripe on the 
anterior part of the body, Hence it is altogether possible 
that an isolated colony of soptentrionalig does exist in 
northeastern Wisconsin and the upper peninsula of Michigan, 


dhamnopbis sauribus sacken, (Aenuicots) 

Thampophas gaurite ver. ga@ekenid Dumdéril and Bocourt, 1893: 

759 
Shaonephis sauritus sackeas Authven, 1908: 107 
Thannophis sauritus sackendd blanchard, ly<d: 16 

Holotyge. The holotype, which was coliected in 
Florida by Baron Osten Sacken, is apparently lost. Dr, | 
Doris M, Cochran has informed me that USI 4501 (now lost) 
is listed in the U,5, National Museum catalogue as a type 
of Zutaenia gackenii, This specimen probably should be 
considered a paratype inasmuch as the original description 
was based on one or more specimens in the collection of 
liorthwestern University. Sennicott's only reference to the 
existence of additional material in the U.S, National 
Museum was contained in a footnote, and it is not certain 
whether he considered this material to be a part of the type 
series, A neotype has not been desigiated because the 
original description (Kemiicott, 165)) and the type 
locality adequately serve to associate the nance to a 
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specific population, Selmidt (1953) restricts the type 
locality to Gainesvilic, Alachua County, Florida, and 1 see 
no reason to dispute this restriction, 

Definition, A subspecies of Thamnophis sauritus 
characterized by & supralabials, a tan to brow dorsum, a 
tan vertebral stripe, often with a saetallic luster, a 
narrow lateral stripe, and a relatively long tall, 

Range. This race is distributed throughout penin~ 
gular Florida (exclusive of western Levy County and the 
coastal area to the northwest of it) west to the vicinity 
of Tallahassee, and north through the Okefenokee Swaap and 
coastal Georgia to Jasper County, South Carolina, Appare 
ently there is an isolated colony on St. Vincent's island 
just west of the mouth of the Apalachicola River, 

Rescrantion, inasauch as the nolotype is lost, the 
foliowing description is based on UF L2lg5eZ, aa adult 
fomaie from 2.5 miles & Moss Bluff, Marion County, Fiorida, 
collected by Wilfred IT, Neill and Sam 4, Telford, dr, 
Seutellation is as follows: oculars 1+3, temporals it2, 
supralabials 6, infralabials 10, intergeniais 2, dorsal 
stale rows 19-19-17, ventrals 151, subcaudals 1l4, Body 
dength is 458 mm,, tail length 223 ma,, tail length/total 
length ratio 0.327. 

The dorsum is brown, The vertebral stripe is 
metallic tan, the lateral stripe pale yellow and narrow, 
the stripe occupying slightly iess than 1/2 the width of a 
scale on rows 3 and 4, The veuter is pale greenish yellow, 
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pale green on the tail; the dark ventrolateral stripe is 
broad, occupying slightly more than 1/4 the width of a 
ventral scute on each side, The chin shields and lower 
part of the inufralabials are white, the supralabials and 
upper part of tne infralablals pale yellow, The parietal 
spots are lacking. 

Discussion, Meristic and proportional characteris. 
tics of this subspecies may be sumiarized as follows: < to 
5 postoculars; i+t2 to <+3 temporals; 7 to 9 supralabials; 

8 to 12 infralabials; 0 to 3 intergeniala; 19-17-17 to 
19-19-17 dorsal seale rows; males 150.171), females 146.166 
ventrels; males 116.134, fomales 105-131 subcaudals, Males 
range from 144 to 537 mm, in body length, 215 to G20 mu, 

in total length; adult tail Length/total length ratio 0,328 
to 0,382, Females range from 137 to 670 ma, in body 
length, 207 to 10L6 ma, in total length; adult tail length/ 
total length ratio 0.317 to Os36k. 

i have seen living examples of this subspecies from 
Alachua, Lrevard, broward, Collier, Dade, Duval, uendry, 
Lake, Levy, Manatee, iarion, Martin, and Pain Seach 
Counties, Florida, and a colored slide of one from 
Charlton County, Georgia, provided by Barry am Norma 
Rothman, i have also examined a living specimen (no longer 
available) from near Ridgeland, Jasper County, South 
Carolina, which is cither a gackeni or a sauritug 4 sacken, 
dntergrade, The vertebral and lateral stripes of this 
animal are not brightly colored, and the dorsum is more of 
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a tan than a reddish brow, all of these items being more 
characteristic of gackeni, On the other hand, the snake 
has 7 supralabials on both sides of the head, a condition 
found in gackend only on the periphery of the range where 
genetic influence from gaurktug would be expected, Further- 
more, the color of the vertebral stripe is aot character= 
istic of that usually found ia either form, and the lateral 
stripe is aot especially narrow, Another dasper County 
specimen (UF 12186, from the Savannah National Wildlife 
Refuge) has the narrow lateral stripe typical of gagkoni, 
and the vertebral stripe also appears closer to tie type 
found in that race, The dorsum, after storage in alcohol, 
for a year, appears to be a light reddish brown, ‘Specinens 
from coastal Georgia, despite a high incidence of 7 suprae 
labials, appear to be fairly typical of gackeni. Thus, 
gackeni apparently extends along the coast as far north 
as the Savannah River, intergrading with gayritus in 
extreme southern South Carolina, 

inland, a series from the Okefenokee Swamp is, J 
believe, unquestionably gackend in spite of frequent occurs 
rence of 7 supralabials, Neill (1954) expresses the 
opinion that animals from as far inland aa tmanuel County, 
Georgia, and Barnwell County, South Carolina, are closer to 
gackeni than to gguritus, and that gauritus does not occur 
below the Fall Line in eastern Georgia; i have not seen 
specimens from Emanuel County, out i find the saaple from 
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just below the Fail Line in eastern Georgia and adjacent 
South Carolina to be fairly typical of sauritus. 

Two adult females (UMMZ 106234.235) from Lake 
Miccosukee, Jefferson County, Florida, are sackeni, although 
one of them has 7 supralabials on both sides of the head, 
They represeut the westernmost Locality at which this race 
has been taken, except for UP 7365, an adult female from 
St. Vinceat's island in fronklin County, Florida, This 
specinen definitely appears to be a gackeni, but all the 
 specinens which have been collected om the adjacent maine 
land are good examples of gauxitus, Only further collecting 
can resolve this probiew, Ali specimens available irom 
southwestern Georgia appear to be gauritugs. dJntergrades 
between gagkeni and nitas will be discussed wider the 


latter race, 


Thawnophis sauritue nitae,+ new subspecies 

Holotype. UF 1215062, an adult female from Melionald 
Slough, St. Marks National Wildlife tefuge, Wakulla Couaty, 
Florida, collected on i6 Hay 1959 by Nita J, Rossman and 
Douglas A, Nogsman, 

Definition. A subspecies of Thamnophis sauritus 
characterized by 6 supralabials, a very dark brown or 
black dorsum, on at least the anterior part of the body, 


di amed in honor of ay wife ibe who collected our first 


living example of this strik beautiful race, in 
appreciation of her clerical and field assistance, 
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with tne vertebral stripe obscured or absent, a bluish 
white or Light blue lateral stripe, aud a relatively long 
tail, 

Range. This subspecies occurs in the coastal low. 
lands of northwestern peninsular Florida from the 
Withlacoochkee Kiver on the south to the Wacissa River on 
the west, 

Beseription ef holotyve. Scutellation is as follows: 
oculars 1t}, temporals 142, supralabials 4, infralabials 
10, intergenials 3, dorsal scale rows 19-19-17, ventralis 
160, subcaudai series and tail incomplete, Body length is 
621 am, 

the dorsum is black for a snort distance in back of 
the head, becoming a dark brown posteriorly (Maerz and 
Paul 15414 at widbody) with much black piguent overlying 
the brown, The vertebral stripe is lacking; the narrow 
daterai stripe is light blue (3461), The venter is bluish 
waite anteriorly, becowing pale tannish yellow thereafter 
(the posterior margin of each seute is Light bluish green); 
the dark ventrolateral stripe is broad, occupying 1/5 the 
width of a ventral on each side, The chin shields are 
white, the supralabials Light blue at least posteriorly, 
The head is black, hence no posterbital vitta is visible; 
the parietal spote are lacking, 

Diseussion, Meristic and proportional character. 
istics of this subspecies are as follows: 3 to 44 Se 
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postoculars; 1+2 to 2+2 temporais; 7 to 6 supralabials; 

9 to ii infralabials; 1 to 3 intergenials; 17-19-17 to 
l9=-l9-17 dorsal scale rows; males 161}-169, females 156- 
166 ventrals; males 119-131, females 105-130 subcaudals, 
Males range from 150 to 534 wm. in body Length, 220 to 756 
mi, in total length; adult tail length/total length ratio 
06335 to 06358. Females range from 146.5 to 621 am, in 
body length, 216 to 701 mm, in total length; adult tadl 
length/total length ratio 0,331 to 0.372. 

i nave examined living specimens of this race from 
Jefferson, Levy, Taylor, and Wakulla Cowities, and a 
freshly killed specimen from Dixie County, all in Florida, 
All specimens from localities northwest of the Suwannee 
iver are bypleal of this subspecies as defined above; the 
situation in Levy County is sowewhat confusing, To the 
northwest of this county, gitae occurs on the coast, with 
gacken) inland to the north and east, iiowever, specimens 
coliected in inland Levy County at or near Vista, Otter 
Creek, Gull Hammock, and inglis, all have the very dark 
brown dorsum and bluish white dateral stripe characteristic 
of pitae. UF 12le9 from 5 miles Ai Lebanon Station has a 
black to very dark brown dorsua and a bright wiite lateral 
stripe, Those from western Levy County between Sumner and 
lukens appear to be a mixed population, UF 12139 and 12143, 
adult males from 1 mile WSW Sumner are both fairly typical 
nitag; in UF 12133 and 12136, adult females from 3 miles 
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WOW Suaner, and in UF 12140, an adult female from Lukens, 
the dorsum is dark brown for a few inches behind the head 
and brown thereafter, The vertebral stripe is clearly 
defined in all three, The lateral stripe in the Lukens 
specinen is bluish white, at least anteriorly; in the 
other two it is a dusky white, 

These three animals could probably be dismissed as 
merely beliug variants of the more typical coudition except 
for Neiil's (1958) report that Cedar Aey ribbonsnakes are 
fairly typical of sackeni (Neill was familiar wits the dark, 
blue»striped form at that time, in fact reports coliecting 
it near the mouth of the Steinhatchee iver, Dixie County, 
in that same paper), and the existence of UF 14141, a 
subadult male from 4 miles WOW Sumner, which resembles 
Backeni in all features save scutellation, The dorsum is 
dark brown, the vertebral stripe dark tan and distinct 
throughout the length of the body, and the lateral stripe 
very definitely a light yellow, These animals would 
undoubtedly be called intergrades if there were gackeni on 
the coast with which nitae could intergrade, but such a 
Backend population appears to be lacking at the present 
time, Neiil (1957) has demonstrated that there has been a 
relatively rapid subsidence of tie Gulf Coast in poste 
Pleistocene times, and it seems possible that typical 
gackeni did at one tine exist to the west of nibse. lhen 
the territory which it occupied sank beneata the surface of 
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the Gulf of Mexico, only the intergrade population remained 
to indicate that a coastal population of packens ever existed, 

UF 14130, an adult female from 1 mile W Yankeetowm, 
has a brovs dorsum and dusky white Lateral stripe, and 
also appears to be a sackeni 4 pitae intergrade, This 
seems reasonable inasmuch as sackeni does occur on tie 
coast to tue south, Specimens from tae vicinity of Lake 
Tsala Apopka in Citrus County are considered to be sackeni 
4 nitae intergrades, as is an adult female (UP 12142) 
frou 2,5 wiles SW Bronsea, Levy County (this specimen 
would be referable to gackeni except for the color of tiw 
lateral stripe), 

An adult female, Ci 12419, poses another kind of 
problem, if the colors of the animal in iife were at all 
close to those present in the preserved specimen, it would 
probably qualify as a gackeni i nitae intergrade, The 
collecting data, however, indicate that the snake was 
taken 40 miles Tallahassee in Calhoun County, “lorida, 
The mileage given would place the locality at Telogia Creek, 
which is in Liberty County, rather than Calhoun, if these 
data are accurate, then gackoui, or a derivative, pene} 
trates the range of typical gauritus (which occurs 3 miles 
Wi Hosford, a Locality less than 5 miles to the east) 
without giving any indication of iatergradation, The 
specinen in question has 6 supralabials, 161 ventralis, and 
a tan vertebral stripe; the tlosford specimen (Ur 9395, a 
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male) has 7 suprPalabials, 146 veatrals, and agrees equally 
well with typical gauritus in all other respects, i 
believe the locality data to be in error, 

Within the range of Tnq@unophis gauritug aitae, 
another species of gartersnaxe, 1, sirtalis, also has a 
very dark dorsum and a blue or bluish waite lateral 
stripe, This situation will be detailed at a later date, 


Evolutionary Treads 

The distinctive features of cach of the four 
geographic races of Thaanophis sayritug may reflect 
historical factors as much as adaptations to different 
enviromental situations, lievertheless, the black dorsum 
of geptentrionalis, the frequent narrowing of its vertebral 
Stripe, and the frequent overlaying of that stripe with 
brown pigment seem to indicate adaptations for absorption 
of solar radiation paralleling those found in the northern 
race of 7. proximus. The brown young are almost identical 
with the young of 7, g. gauritus, and it seems almost 
certain that geptentrioualis represents a northera, more 
colietolerant, derivative of the nominate race, 

fhe nominate subspecies ia wideeranging and appar. 
entiy turives under a great aany enviromental conditions, 
it may have evolved on the saainland at a tine whea the 
ancestral stock of the species (of which sackeni probably 
is the aearest present-day representative) was islated 
on one or more of the islands that constituted Florida in 
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Pleistocene times, i am unable to suggest an explanation 
as to the adaptive significance, if any, of the very dark 
dorsum and blue lateral stripe present in the race nitag. 
it is entirely possible that there is none, and that the 
factor which is being selected is somehow associated with 
en%ymes involved in the production of pigment, To human 
eyes, at least, this snake is much more conspicuous in each 
of the several habitats it occupies than would be the 
comparatively drab sackeni, 


Natural distory 
A brief summary of our knowledge of the ecology of 


a. Sauritus is presented below, Yor a detaiied account of 
this species in one part of its range (Michigan) see 
Carpenter (ly5za, 1952b, and 1953). 


Habitat 

The eastern ribbonsnake utilizes a great variety of 
habitats; the only basic requirement seems to be associae 
tion with permanent or semipermanent bodies of water, 
These habitats include such diverse situations as sandy 
beach, salt marsh, roadside diteh, pine flatwoods, grassy 
stream bank, warshy meadow, rocky woodlands, sphagnum bog, 
and tamarack swanp, 1 have personally collected 7. gauritus 
in most of these habitats; the other records are either 
from the Literature or from field notes supplied by 


colleagues, frequent reference has been made to the 


137 


semiarboreal tendencies of this species, wiich, by virtue 
of its relatively lounger tail, is perhaps better adapted 
for such activity than is 7. proximug. Carpenter (1952a) 
reports that 61 percent of the gauritus collected during 
the sumer months were up in bushes, 


Food 

fhe diet of the eastern ribbonsnake consists chiefly 
of adult and larval amphibians, ami fishes, Species 
definitely known to have been eaten by Dhaanopis sauriws 
under natural conditions are Listed in Table 13, Several 
authors (Surface, 1906; Carpenter, 1952a; Hamilton and 
Pollack, 1956) have found invertebrates in the stomach 
contents of ribbonsnakes, amd Fowler (1907) terms sauritus 
as Largely insectivorous, On the basis of present know 
ledge, Fowler's statement does not seem to be justified, 
and the few instances in wiich invertebrates actually have 
been found in gauritug are probably cases of secondary or 
accidental ingestion, Tne eastern ribbonsnake does not 
seem any more prone than its western counterpart to volute 
tarily eat invertebrates, lizards, or endotiermic vertee.. 
brates, 

Nocturaal prowling and feeding is an extremely common 
phenomenon in the species, especially in the southern part 
of the range and during the warm months of the year, 
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TABLE L3.—ood of Lpaunoohis gauritus 
Spe sourc 
Anuraas 
pube SUAESASE Duellman and Seawartz, 1954 
: Dueliman ami Yeuwartz, 1958 
Lory ARVLAUS porvenal observation 
iA gineres jueliman aud Schwartz, 1953 
Byia cruciter Carpenter, 1y5éa 
or reel Duellman and Scawarts, 1953 
im, pe i95ea 
fseudacrss uieriva Duellwan and scuwarts, 1958 


PRoucacris RRARGLARLA Varpenter, Lyd2a 
hana areodata (larvae only)® | personal observation 
Los bane Carpenter, i95da 
paiustris Carpenter, 1952a 
igi Carpenter, 1952a 
Carpenter, iy5éa; Conant, 
1951 


ge wiridescens thai ed ops 
gaculatum arpe ater 95éa 
Reomoxnatnus ochrochaeus Conant, 1951 


Carpenter, 1952a 
é a personal observation 
oh personal observation 


®identified by Sau i, Telford, Jr. 
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Reproduction 

Carpenter (1952b) has fouml that female ribboasnakes 
in southern Michigan attain sexual maturity at an age of 
between two and thee years, and a minimwa body length of 
42l mum, Corresponding data for males are not presented, 
MeCauley (1945) reports a gravid female from Maryland 
which is 341 am, in body length, The sevon suallest gravid 
female gauritug 1 have measured have body lengths of 332 
(Pennsylvania), 346 (Georgia), 350 (West Virginia), 365 
{Nova Scotia), 371 (Georgia), 374 (West Virginia), and 410 
(Ohio) am,, respectively, Jhaanophnis gauritus apperently 
matures at a smaller body size than does I, proxigug. | 

Mating appareatly occurs in April in the horthera 
part of the range wieres spring emergence takes place in the 
latter part of March; in the extreme southern portion of 
the range where there is no true winter hibernation, aating 
probably occurs earlier, The young are usually born in 
August in the North, July in the South, although there is 
much overlap, Dates range from 2 July through 4 October 
(personal observations), The latter date, surprisingly 
enough, is for a female from northern Florida, and there is 
a slight possibly thet it wight have been her second brood 
of the year, Tinkle (1957) hes indicated that this 
phenomenon may have occurred in a female proximus from 
southeastern Louisiana, Telford (1952) reports that a 
female which gave birth to 12 normal young on 9 July bore 
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4& additional young on 16 September of the same year, The 
latter were walformed and born dead, 

Brood site ranges from 5 (Ditmars, 1896) to 26 
(Telford, 1952), the mean for 69/broods being 11 individe 
uals, There appears to be pronounced geographic variation 
in brood size, The wean number of individuals is 15.6 in 
twelve broods frou Florida, 14,9 in nine broods frou 
southern Ontario, 10.7 in seven vroods from Maryland 
(McCauley, 1945), 10,0 in five broods from southern 
Michigan (Carpeater, 1952a), and 6,0 in five broods from 
northern Michigan (Burt, 1928), The size of the brood 
tenis to increase with the size of the female, hence these 
means may not be strictiy comparable, Available data on 
body length of newly born 7, gauritus are summarized in 
Table i4, Males average markedly Larger than females in 
the southern part of the range, slightly, if at all iarger, 
in the North. Young J. Sauritug tend to average smaller at 
birth than 2. proxdmus. 

Burt (1966) has observed that there were twice as 
many embryos in the right oviduct as in tie ielt one in the 
five female Z. gauritug she oxauwined, ami Tinkle (1957) 
has found @ sisilar relationship in 37 female 2. proxiuus. 


Parasites 
Langmann (1899) reports au eastern ribbonsnake wiich 
was infected with haemosporidia, 
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TABLE 1L&,-eBody length of newly born Dhaunophis gauritus. 


ecal it) 
Alachua County, Florida® 
broward County, florid a® 
Collier County, Florida® 
Wakulla County, Florida® 
Sussex County, lew Jersey® 
Trumbull County, Ohio® 
Marshall County, Indiana® 
Washtenaw County, Michigan® 


Rondeau Provincial Park, Ontario” 


N = number of individuals; 4 = mean; & & range 


@ersonal observation 
Personal communication frou b, Mebride 


Bes: 
lah #193 
137 «lL7& 
1595-176 
157 104.5 
170650175 
150 «134.5 
14055615705 
Like el] 25 
Lobe ded bined 
14S 169 
L506 50105 
125450146 
L316 5149, 5 
14a #15765 
138 = Lh5 
150 «166 
153. #170 
Li 8-159 
142 156 
130 «149 
142 163 
160 «171 
Lad +160 
149 «172 


COBCWUSLONS 


Sbeunochis Sauritus is closely related to i, - 
eroxiuug and undoubtedly is derived from the iatter species 
or its prototype, The reason for believing tuat the 
evolutionary sequence proceeded in this direction is that. 
Sauritus, with its longer tail and reduced number of supra. 
labials, appears to be the wore specialized fora, | 
vpeciation may have occurred, as in many other species 
pairs (Biair, 1958), as the result of division during 
Pleistocene tines into eastern and western populations 
which were confined during glacial periods in Floridian 
and Mexican refugia, respectively, To judge by the present 
distribution of the two species, it would appear that the 
Wississippi River (at a time when it was wider than at 
present) played an important role in the speciation process, 
probably by delaying the tise whea they again came in cone 
tact following the expansion of their ranges during the 
glacial retreat. When the two populations finally did cone 
din costact, presumably first in southern illinois, genetic 
isolation either was complete or searly so, The great 
similarity between the two species in diet and habitat 
preference Caused suflicient competition to prevent exten. 
sive sympatry. he overlap in ranges which does exist in 
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indiana is probably the result of an eastward movenent of 
proximus in the Prairie Peninsula during the Jerothermic 
period (see Saith, 1957); the populations in Indiana, 
and perhaps those in eastern illinois and southeastern 
Wisconsin as well, represent relicts of tat earlier, sore 
eastward, distribution, 

Ze Sauritus sackeni, except for its Loy tail and 


sugll, separate parietal Spots, bears @ striking resem 
blanuce to Z. prpximus frutiiorig of Gulf and Caribbean 
Middle America, The similarity is so great that some 
taxonowie confusion has revolved about a specimen of 
Backens, which bears incorrect locality data (see Kossuan, 
1961). Two alternative hypotheses present themselves: 
either gacken, and yutilorig evolved independently in 
response to similar environmental conditions (which fails 
to take into account the montane populations of rutiloris), 
or gackeni was derived from rutiloris prior to the par. 
tition of the ribbonsnake into two species (gackeni in this 
case wuld be thought to resemble most closely the proto. 
type of the species gauritus, aad rubiloris the prototype 
of 2. peoximus). The constancy with which the presumably 
ancestral gupraiabial nuaber (6) is maintained in sackeai 
would seen to indicate thas 10 46 the most primitive race 
of dt. Souritus; the relatively short tail of I. 5. 
Sepbenutriouaiis is apparently a secondary modification, 
Deriving gackend in this manner would serve to explain how, 


Lak 


other than turough independent evolution, the species 
Sauritug acquired the dark ventsolateral stripe present in 
Mexican and Central Awerican I, proximug but lacking in 
those races which are in contact with 2, gauritus at the 
present time, 

The ranges of gackeni and rutiloris are now 
separated by over 1000 miles and the ranges of two other 
subspecies, 2. g. gauritus and 2, p. orariug, but roughly 
comparable disjusctions occur between the Mexican and 
easteri United states subspecies of Lrymarchon corais and 
phoreria gccipitowacubata, although only in the latter 
instance has afotier race of the same subspecies been 
interposed between tue pair which becauwe separated (that 
is, if Se Oe gbhacura of Ylorida is more closely related to 
Be Se Digdalecoonsig of eastern Mexico than either are to the 
nominate race, as cortain elements of color pattern sven to 
indicate), then the ribbonsnakes were able to expand their 
ranges, foliowlng the retreat of tie glaciers, it was the 
derivatives rather than the original stock (or, being more 
accurate, the forms most nearly like the original stock) 
which moved northward and eastward (in the case of I, 
proxinus), or sorthward and westward (7, gauritus). 

The Sauritue Group is, ecologically speaking, both 
semiarboreal and semiaquatic, its maibers have no peers 
within the genus in the forser category, and in the Latter 


must surely be conaidered tne ecological equivalents in 
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eastern Mexico and eastern United States of Tnannophis 
angustivostris, 2. guues, aud the aquatic yroup of 2. 
eiegang of western North America, Several studies 
(Carpenter, 195¢a; Fouquette, 1954) have cowpared the 

diet and habitat prelerence of the ribbousnakes with tho se 
of the other species of Dhasnopiig with which they are 
sympatric, and have shown that the diets and sabitat pree 
ferences of the several species are different enough that 
serious coupetition between them rarely arises, These 
studies indicate that of the sympatric species J, girtalig 
is wost like the ribbonsnakes in habitat preference, 
although aot in dist, 
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